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1.0 INTRODUCTION 

 

The United States Environmental Protection Agency (EPA) named the former site of Gulfco Marine 

Maintenance, Inc. (the Site) in Freeport, Brazoria County, Texas to the National Priorities List (NPL) in 

May 2003.  The EPA issued a modified Unilateral Administrative Order (UAO), effective July 29, 2005, 

which was subsequently amended effective January 31, 2008.  The UAO required the Respondents to 

conduct a Remedial Investigation and Feasibility Study (RI/FS) for the Site.  The Statement of Work 

(SOW) for the RI/FS at the Site, provided as an Attachment to the UAO from the EPA, requires the 

performance of a Baseline Human Health Risk Assessment (BHHRA) to “evaluate and assess the risk to 

human health posed by the contaminants present at the Site.”  As specified in Paragraph 37a of the SOW, 

BHHRA activities include the submittal of Draft and Final Potential Chemicals of Concern (PCOC) 

Memoranda and Draft and Final Exposure Assessment (EA) Memoranda, ending with a Draft and Final 

BHHRA.  In order to expedite completion of the RI/FS through submittal of a single BHHRA deliverable, 

the interim BHHRA deliverables (i.e., the PCOC and EA Memoranda) have been incorporated in this 

BHHRA. 

 

Pursuant to Paragraphs 17 through 28 of the SOW, an RI/FS Work Plan and a Sampling and Analysis 

Plan were prepared for the Site.  These documents were approved with modifications by EPA on May 4, 

2006 and were finalized on May 16, 2006.  This BHHRA has been prepared in accordance with Section 

5.7.1 of the approved RI/FS Work Plan (the Work Plan) (PBW, 2006a).   The BHHRA was prepared by 

Pastor, Behling & Wheeler, LLC (PBW), on behalf of LDL Coastal Limited LP (LDL), Chromalloy 

American Corporation (Chromalloy), and The Dow Chemical Company (Dow), collectively, the Gulfco 

Restoration Group (GRG).  

 

A BHHRA is the systematic, scientific characterization of potential adverse effects resulting from 

exposures to hazardous agents or situations (NRC, 1983). The results of the BHHRA are used to support 

risk management decisions and determine if remediation or further action is warranted at a site.   

 

The RI/FS is the methodology that the Superfund program has established for characterizing the nature 

and extent of risks posed by uncontrolled hazardous wastes sites and for developing and evaluating 

remedial options.  The risk assessment methodology is based on approaches described by the United 

States Environmental Protection Agency (EPA) in Risk Assessment Guidance for Superfund (RAGS), 

Volume 1, Human Health Evaluation Manual, Part A (EPA, 1989) and various supplemental and 
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associated guidance (e.g., EPA, 1986; 1991a and b; 1992a and b; 1997a; 1999; 2001; 2002a, and b; 2004a 

and b; 2007; and 2008).  The BHHRA generally consists of the following components: 

 

 Review of analytical data and identification of potential chemicals of concern (PCOCs); 

 

 Exposure assessment, including identification of potentially exposed populations, 

exposure pathways, and chemical intakes; 

 

 Human health toxicity assessment; 

 

 Risk characterization; and 

 

 Uncertainty analysis. 

 

The Nature and Extent Data Report (NEDR) (PBW, 2009) describes the history and background of the 

Site, and the environmental investigations conducted during the various phases of the RI.  It also includes 

all of the analytical data generated during the RI and a discussion of the environmental conditions at the 

Site.  

 

Section 2.0 of the BHHRA describes the process for evaluating the data and selecting PCOCs.  Section 

3.0 provides the exposure assessment.  The toxicity assessment is contained in Section 4.0.  Risks are 

characterized in Section 5.0.  Section 6.0 describes uncertainties associated with the risk assessment 

process.  Section 7.0 presents the conclusions of the risk assessment.  Appendix A provides statistical 

calculations for the analytical data, by media; Appendix B provides the statistical comparisons between 

Site data and background data; Appendix C provides the intake calculations for the receptors evaluated 

herein; Appendix D provides the risk calculations; and Appendix E provides a copy of the restrictive 

covenants for the Site. 

 

1.1 SITE LOCATION AND HISTORY 

 

The Site is located northeast of Freeport, Texas in Brazoria County at 906 Marlin Avenue (also referred to 

as County Road 756).  The Site consists of approximately 40 acres within the 100-year coastal floodplain 

along the north bank of the Intracoastal Waterway between Oyster Creek to the east and the Old Brazos 
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River Channel to the west.  Figure 1 provides a map of the Site vicinity; Plate 1 provides a detailed Site 

map and shows site features and sampling locations. 

 

During the 1960s, the Site was used for occasional welding but there were no on-site structures (Losack, 

2005).  According to the Hazard Ranking Score Documentation (TNRCC, 2002), from 1971 through 

1999, at least three different owners used the Site as a barge cleaning facility.  Beginning in 

approximately 1971, barges were brought to the facility and cleaned of waste oils, caustics and organic 

chemicals, with these products stored in on-site tanks and later sold (TNRCC, 2002).  Sandblasting and 

other barge repair/refurbishing activities also occurred on the Site.  At times during the operation, wash 

waters were stored either on a floating barge, in on-site storage tanks, and/or in surface impoundments on 

Lot 56 of the Site.  The surface impoundments were closed under the Texas Water Commission’s (TCEQ 

predecessor agency) direction in 1982 (Carden, 1982). 

 

Marlin Avenue divides the Site into two areas.  For the purposes of this report, it is assumed that Marlin 

Avenue runs due west to east.  The property to the north of Marlin Avenue (the North Area) consists of 

undeveloped land and the closed impoundments, while the property south of Marlin Avenue (the South 

Area) was developed for industrial uses with multiple structures, a dry dock, sand blasting areas, an 

aboveground storage tank (AST) tank farm that is situated on a concrete pad with a berm, and two barge 

slips connected to the Intracoastal Waterway. 

 

The South Area is zoned as “W-3, Waterfront Heavy” by the City of Freeport.  This designation provides 

for commercial and industrial land use, primarily port, harbor, or marine-related activities.  The North 

Area is zoned as “M-2, Heavy Manufacturing.”  Restrictive covenants prohibiting any land use other than 

commercial/industrial and prohibiting groundwater use have been filed for all parcels within both the 

North and South Areas.  Additional restrictions requiring any building design to preclude vapor intrusion 

have been filed for Lots 55, 56, and 57.  A further restriction requiring EPA and TCEQ notification prior 

to any building construction has also been filed for Lot 55, 56, and 57.  Copies of these covenants, 

including parcel maps with the specific Lot identified, are provided in Appendix E. 

 

Adjacent property to the north, west and east of North Area is unused and undeveloped, and/or is 

designated as wetlands as shown in Figure 2.  Adjacent property to the east of the South Area is currently 

used for industrial purposes while the property directly to the west of the Site is currently vacant and 

previously served as a commercial marina.  The Intracoastal Waterway bounds the Site to the south.  

Residential areas are located south of Marlin Avenue, approximately 300 feet west of the Site, and 1,000 

feet east of the Site. 
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1.2 ENVIRONMENTAL SETTING 

 

The Site is located between Galveston and Matagorda Bays and is situated along approximately 1200 feet 

(ft.) of shoreline on the Intracoastal Waterway.  The Intracoastal Waterway is a coastal shipping canal that 

extends from Port Isabel to West Orange on the Texas Gulf Coast and is a vital corridor for the shipment 

of bulk materials and chemicals.  It is the third busiest shipping canal in the United States, and along the 

Texas coast carries an average of 60 to 90 million tons of cargo each year (TxDOT, 2001).  Of the cargo 

carried between Galveston and Corpus Christi, TX, 49 percent is comprised of petroleum and petroleum 

products and 38 percent is comprised of chemicals and related products.  Approximately 50,000 trips 

were made by vessels making the passage through the Intracoastal Waterway between Galveston and 

Corpus Christi, TX in 2006 (USACE, 2006). 

 

The South Area includes approximately 20 acres of upland that were created from dredged material from 

the Intracoastal Waterway.  Prior to construction of the Intracoastal Waterway, this area was most likely 

coastal wetlands.  The North Area, excluding the capped impoundments, the uplands area, and access 

roads, is considered estuarine wetland (USFWS, 2008), as shown in Figure 2.  The North Area consists of 

approximately five acres of upland, which supports a variety of herbaceous vegetation that is tolerant of 

drier soil conditions, while the North Area wetlands are approximately 15 acres in size.  The wetlands at 

the Site are typical of irregularly flooded tidal marshes of the Texas Gulf Coast and supports wildlife that 

would be common in the Texas coastal marsh. 

 

There are two ponds on the North Area, located east of the former surface impoundments (Plate 1).  The 

larger of the two ponds is called the Fresh Water Pond while the other pond is referred to as the Small 

Pond.  It should be noted, however, that based on field measurements of salinity, the water in the Fresh 

Water Pond is brackish while water in the Small Pond is less brackish (but is not fresh water).  The Fresh 

Water Pond water depth is generally 4 to 4.5 feet.  The Small Pond is a shallow depression that tends to 

dry out during summer months and periods of drought.  The water depth in the Small Pond was 

approximately 0.2 feet when sampled in July 2006 and nearly dry when sampled in June 2008.   

 

The Intracoastal Waterway supports barge traffic and other boating activities.  Fishing has been known to 

occur on and near the Site.  Red drum (Sciaenops ocellatus), black drum (Pogonias cromis), spotted 

seatrout (Cynoscion nebulosus), southern flounder (Paralichthys lethostigma) and other species are 

reportedly caught in the Freeport Area (TPWD, 2009).  It should be noted that, during the fish sampling 

conducted for the human health fish ingestion pathway risk assessment, red drum were not caught (using 

nets) as frequently as other species (see discussion in NEDR (PBW, 2009)), presumably because of a lack 
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of habitat and prey items near the Site.  Recreational and commercial fishermen reportedly collect blue 

crabs (Callinectes sapidus) from waterways in the region.  The Texas Department of State Health 

Services (TDSHS) has banned the collection of oysters from this area due to biological hazards and has 

issued a consumption advisory for king mackerel for the entire Gulf Coast due to mercury levels in the 

fish (TDSHS, 2005).  
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2.0 DATA EVALUATION AND IDENTIFICATION OF POTENTIAL CHEMICALS OF 
CONCERN 

 

This section describes the general data evaluation procedures that were used to ensure that data included 

in the risk assessment are of sufficient quality for quantitative risk assessment, as per EPA (1992a) 

guidance.  This section also presents the methods that were followed to identify PCOCs for applicable 

exposure media in the BHHRA.  Data collected as part of the RI were collected to support three 

objectives:  nature and extent evaluation, risk assessment, and evaluation of potential remedial 

alternatives.  The NEDR (PBW, 2009) discusses data collected to define the nature and extent of 

contamination at the Site and may contain data that are not of concern from a human health exposure 

perspective (e.g., Zone B and Zone C groundwater due to high total dissolved solids concentration and 

restrictive covenants precluding Site groundwater use (Appendix E)).  

 

For the purposes of this risk assessment, a chemical of interest (COI) is defined as any compound 

detected in at least one environmental sample.  A PCOC is any compound that does not get eliminated 

from further consideration based on frequency of detection, evaluation with blank contamination or 

background concentrations, and a concentration-toxicity screen, described in this section.  PCOCs are 

quantitatively evaluated in the risk assessment.  A chemical of concern (COC) is a compound that is 

determined as part of the risk assessment to present a potential adverse human health risk and will be 

evaluated further in the Feasibility Study, if necessary. 

 

Data related to the nature and extent of potential contamination at the Site were obtained as part of the RI 

and, as noted previously, are discussed in the NEDR (PBW, 2009).  Unless otherwise noted, the samples 

were analyzed for the full suite of analytes as specified in the approved Work Plan (PBW, 2006a). Plate 1 

provides sample locations for site-related samples, and Figure 3 provides sample locations for the 

background soil, surface water, and sediment samples.  Tables 1 through 15 summarize the key 

parameters for the COIs measured in these samples and provide maximum and minimum measured 

concentrations, as well as summary statistics for each COI for each media.  Average and 95% upper 

confidence limits (95% UCLs) on the mean were estimated using EPA guidance (EPA, 2002b) and are 

presented in the tables as well.  The method for estimating the average and 95% UCLs is described in 

greater detail in the Section 3.4. 

 

Eighty-three surface soil samples (0 to 0.5 ft below ground surface (bgs)) and 83 subsurface soil samples 

(0.5 ft to 4 ft bgs) were collected in the South Area (summarized in Tables 1 and 2).  Eighteen surface soil 

samples and 18 subsurface soil samples were collected in the North Area (summarized in Tables 8 and 9).  
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Two additional surface soil samples were collected near the former transformer shed at the South Area for 

polychlorinated biphenyls (PCBs) analyses only.  Ten background soil samples were collected within the 

approved background area approximately 2,000 feet east of the Site near the east end of Marlin Avenue 

(summarized in Table 15; sample locations shown on Figure 3). 

 

Thirteen groundwater samples were collected from Zone A in the South Area (summarized in Table 3) 

and sixteen groundwater samples were collected from Zone A in the North Area (summarized in Table 

10).  The groundwater investigation evaluated contamination in deeper zones, Zones B and C.  This 

information is discussed in the NEDR (PBW, 2009) but was not included in the BHHRA since it is 

unlikely that contaminants in deeper groundwater affect the media evaluated in the risk assessment based 

on high TDS and the restrictive covenants on the property (Appendix E). 

 

Sixteen sediment samples were collected from the Intracoastal Waterway in front of the Site (summarized 

in Table 6).  One additional sediment sample was collected from the Intracoastal Waterway near the Site 

and analyzed for DDT to further characterize the extent of contamination as described in the NEDR 

(PBW, 2009).  Nine background sediment samples were collected from the Intracoastal Waterway east of 

the Site and across the canal (summarized in Table 7).  Forty-eight sediment samples were collected in the 

North Area wetlands (summarized in Table 13).  Seven additional sediment samples were collected from 

the North Area wetlands and analyzed for DDT; five of these samples were also analyzed for zinc.  A 

total of eight sediment samples were collected from the two ponds located in the North Area (summarized 

in Table 14). 

 

Four surface water samples were collected in the Intracoastal Waterway adjacent to the Site (summarized 

in Table 4).  Four surface water samples were collected from the background surface water area, located 

in the Intracoastal Waterway east of the Site, and across the canal (summarized in Table 5; sampling 

locations shown on Figure 3).  Four surface water samples were collected in the wetlands drainage areas 

north of Marlin Avenue (summarized in Table 11) and a total of six surface water samples were collected 

from the two ponds located in the North Area (summarized in Table 12).  Chemical analyses of these 

surface water samples included both total and dissolved concentrations of metals.  For the purposes of the 

BHHRA, total concentrations were used since it is unlikely that samples would be filtered prior to 

incidental exposure as defined by the scenarios evaluated in this risk assessment. 
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2.1 DATA EVALUATION 

 

The Quality Assurance Project Plan (QAPP) (PBW, 2006c) and Field Sampling Plan (FSP) (PBW, 

2006b), which were developed concurrently with the RI/FS Work Plan (PBW, 2006a), were designed to 

ensure that the data collected during the RI are appropriate for quantitative risk assessment.  After RI data 

collection, the existing data and RI data were subject to a data evaluation following procedures 

recommended by EPA (1992a) to ensure that these data are of adequate quality for quantitative risk 

assessment and to support risk management decisions.  These include consideration of the following 

factors: data sources, completeness of documentation, adequacy of detection limits, and “data quality 

indicators” as defined by the EPA (1992a) guidance.  The data quality indicators include: 1) sampling 

completeness; 2) representativeness of sampling locations for relevant exposure areas; 3) usability 

indicated by data validation results (including considerations of laboratory precision and accuracy); and 

4) comparability of data analyzed by different methods.  Data representativeness is one of the most 

important criteria when selecting data for use in the quantitative risk assessment.  Representativeness is 

the extent to which data characterize potential exposure and hence risks to human health and the 

environment.  Data selected for use in the quantitative risk assessment should be of overall high quality, 

and data validation should confirm that the data collected during the RI are of adequate quality for risk 

assessment.   

 

Data validation was performed following the procedures set forth in the RI/FS Work Plan (PBW, 2006a) 

and the QAPP (PBW, 2006c).  Results of the data evaluation and validation for the BHHRA data set are 

summarized as follows: 

 

 Data Sources – All BHHRA data were generated using rigorous analytical methods (i.e., EPA-

approved methods) by a single analytical laboratory with a documented quality system (i.e., 

accredited under the National Environmental Laboratory Accreditation Program). Historical data 

was not used for the BHHRA. 

 

 Completeness of Documentation – Field sampling activities were documented on field data 

sheets.  Sample custody was documented to maintain security and show control during transfer of 

samples.  Analytical results were reported in laboratory data packages containing all information 

necessary for the data validation. 

 

 Adequacy of Detection Limits – The QAPP specifies target Method Detection Limits (MDL), 

which were established based on the laboratory’s capabilities and are less than the human health 
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Preliminary Screening Value (PSV), where possible, based on the standard available method with 

the lowest possible MDL.  The MDL, as reported by the laboratory, for all constituents is at or 

below the target MDL or the human health PSV for the BHHRA data set except for 3,3’-

dichlorobenzidine in the four Phase 2 surface water samples and benzidine in the seventeen Phase 

2 sediment samples, one Phase 3 sediment sample, and four Pahse 4 sediment samples. (For 

Phase 1, the sample detection limits, or SDLs, are below the target MDLs for both of these 

constituents.  Benzidine was not detected in any sample from the Site and 3,3’-dichlorobenzidine 

was only detected in a one sediment sample from the Site.)  

 

 Data Quality Indicators 

o Sampling Completeness – The percentage of environmental samples collected versus that 

planned is 100% for samples critical to the BHHRA and is greater than the QAPP goal of 

90% for every media and test except chromium VI. Chromium VI analyses were not 

performed for most of the Phase 1 sediments and all of the Phase 1 soils. However, there 

is no effect on usability for the BHHRA data set since total chromium, which includes 

any chromium VI, is reported for all samples.  

o Representativeness of Sampling Locations – Phase 1 samples were collected in 

accordance with the sampling plan presented in the FSP (PBW, 2006b), which was 

designed to meet the Data Quality Objectives (DQOs) detailed in the QAPP (PBW, 

2006c), and additional samples were collected as needed based on the results of the initial 

sampling event. All samples were properly located and collected using approved standard 

operating procedures. As described in the RI/FS Work Plan (PBW, 2006a), it was 

decided that the majority of the soil and sediment sampling would be conducted on a 

random grid basis with some focused sampling in areas of known historical use.  This 

type of sampling program is appropriate for estimating risks since human health exposure 

generally occurs randomly over a site, or a portion of a site.  Plate 1 shows locations of 

soil, surface water, sediment and groundwater samples. 

o Data Validation Results – All data were validated using an approved standard operating 

procedure (Appendix F in the QAPP) based on the EPA National Functional Guidelines 

for organics and inorganics, respectively (EPA, 1999 and 2002c).  A Level III validation 

including all quality control (QC) checks such as spike recovery, duplicate precision, 

blanks, holding time, calibration, surrogates, and internal standards was completed for 

100% of the samples. Additionally, a Level IV validation that included examination of 

the raw data was completed for 10% of the soil, sediment, and surface water samples as 

stipulated in the QAPP.  If a QC deficiency was found, sample results were flagged as 
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estimated (with expected direction of bias, where possible), blank-affected (due to 

contamination in an associated field or laboratory blank), or rejected (due to a major QC 

deficiency).   

o Comparability of Data – Data were generated using the same analytical method for each 

constituent except naphthalene. Naphthalene was analyzed using SW-846 Method 8260B 

for all samples but four groundwater samples, which were analyzed using SW-846 

Method 8270C. Both methods are rigorous analytical methods performed by a fixed 

analytical laboratory with a documented quality system meeting stringent QC 

requirements (unless qualified as rejected) and thus are comparable. All sample results 

are in standardized units of measure with dry-weight correction for soils and sediments.  

 

As per EPA (1989 and 1992a), validated data qualified as J (estimated) and U (blank-affected) are 

included in the risk assessment.  For quantitative purposes, when a compound was not detected or was 

blank-affected, one-half of the sample quantitation limit (as defined by the U.S. EPA (1992a)) was used 

as a proxy to provide a measurement for analysis.  Only those data that were rejected (i.e., qualified as 

“R”) were not included in the quantitative risk assessment.  As indicated in the RI/FS Work Plan (PBW, 

2006a), once the data collection, chemical analysis, and data evaluation/validation were complete, the 

data were analyzed to identify COIs for the human health risk assessment.  The following section 

describes the process for determining whether a COI became a PCOC and was evaluated further in the 

BHHRA. 

 

2.2 IDENTIFICATION OF POTENTIAL CHEMICALS OF CONCERN 

 

EPA guidance (EPA, 1989) recommends considering several steps to eliminate compounds from further 

evaluation and, as such, this section describes the process used to reduce the list of chemicals evaluated in 

the BHHRA.  Compounds were eliminated from further consideration if: 1) they were detected 

infrequently in a given media (i.e., in less than five percent of the samples); 2) they were measured at 

similar concentrations in blank samples; 3) they were measured at similar concentrations in background 

samples; or 4) they were detected at a high concentration (above one tenth of the screening value 

discussed below). 

 

All analytes detected in at least one sample above the detection limit (including “J-flagged” data) were 

initially reviewed.  If a compound was detected in less than five percent of the samples, the compound 

was eliminated from further evaluation for that media.  This step was only considered in media where 
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twenty or more samples were collected and if that compound was not present in another media.  The lab 

did not report any blank contamination issues with the data so no compounds were eliminated based on 

this criterion. 

 

The data for soil, groundwater, surface water, and sediment are summarized in Tables 1 through 15.  

These tables show the frequency of detection, minimum, maximum, and average concentration for each 

COI.  The 95% upper confidence limit (95% UCL) on the mean concentration was calculated as described 

in Section 3.  Appendix A provides the statistical calculations for these data. 

 

2.2.1 Concentration-Toxicity Screen 

 

A “concentration-toxicity screen” step, as recommended by EPA (EPA, 1989), was conducted to limit the 

number of chemicals that were included in a quantitative risk assessment while also ensuring that all 

chemicals that might contribute significantly to the overall risk were addressed.  The screening values 

used were 1/10th of the human health criteria, which were the lower of the EPA or TCEQ values as 

presented in the NEDR (PBW, 2009) for soil, surface water, and sediment.  These screening criteria were 

compared to the maximum measured concentration and those compounds measured in excess of the 

screening criteria have been denoted in bold on Tables 1, 2, 4, 6, 8, 9, 11, 12, 13, and 14.  Because there 

are no readily available screening levels appropriate for the complete groundwater pathway at the Site, all 

chemicals of interest for groundwater media (Tables 3 and 10) were quantitatively evaluated in the risk 

assessment.  A similar screen was conducted for media collected at the background areas (Tables 5, 7, and 

15), but this was done merely for comparative purposes.  Risks associated with background 

concentrations were not calculated in the BHHRA. 

 

Exposure and risk calculations were not estimated for the surface water pathway in the Intracoastal 

Waterway and Wetlands Area because none of the measured maximum COI concentrations exceeded 

1/10th of their respective TCEQ’s contact recreation Protection Concentration Level (PCL). These PCLs 

were developed for a child exposure scenario for noncarcinogenic compounds, and an age-adjusted 

scenario for carcinogenic compounds.  The PCL is based on incidental ingestion and dermal contact of 

surface water while swimming for three hours, 39 times per year.  It is believed that this is a bounding 

estimate for the Intracoastal Waterway, surface water north of Marlin Ave., and the ponds north of Marlin 

Ave. since none of these surface water bodies are very favorable for swimming and true exposure is likely 

to be much less than the scenario described by TRRP’s contact recreation PCL.  All surface water 

concentrations were well below 1/10th of the PCL for the Intracoastal Waterway and wetlands area 
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surface water.  Maximum measured concentrations of arsenic and thallium in the pond samples exceeded 

1/10th of their respective PCL but did not exceed the PCL and, therefore, neither were retained for further 

evaluation.  Although TCEQ does not provide a PCL for iron, one was calculated using the contact 

recreation assumptions (TCEQ, 2006).  Measured concentrations of iron in surface water were well below 

the calculated contact recreation PCL of 2,800 mg/L.  Therefore, it was concluded that chemical 

concentrations of PCOCs in surface water samples from the Intracoastal Waterway near the Site, surface 

water in the North Area wetlands, and surface water in the North Area ponds do not pose an unacceptable 

health risk and chemical concentrations in these media were not evaluated further in the BHHRA.   

2.2.2 Comparison to the Background Areas 

 

To help provide an understanding of what COIs and concentrations are considered to be Site-related, a 

background evaluation was conducted (as described in the Work Plan (PBW, 2006a)) that included: 1) 

soil samples from ten off-site locations; 2) sediment samples from nine off-site locations in the 

Intracoastal Waterway; and 3) surface water samples within four off-site “zones” in the Intracoastal 

Waterway.  This information was used to characterize Site conditions in the NEDR (PBW, 2009). 

 

The soil background data were compared to soil from the South Area and North Areas of the Site, as well 

as sediments from the North wetland and the North Area ponds.  As described in the NEDR (PBW, 

2009), based on similarities in composition and condition between background soil and sediments of the 

North wetlands area, this comparison was appropriate.  Sediment and surface water data for the 

Intracoastal Waterway samples were compared to sediment and surface water data collected in the 

Intracoastal Waterway background location.   

 

Comparisons between Site sampling data and Site-specific background data were conducted for all 

inorganic compounds measured regardless if they exceeded the concentration-toxicity screen.  The 

background comparisons were performed in accordance with EPA’s Guidance for Comparing 

Background and Chemical Concentrations in Soil for CERCLA Sites (EPA, 2002d).   Distribution testing 

was conducted to estimate 95% UCLs and the summary statistics were used to perform comparison of the 

means analyses.  The output of these background statistical comparison tests is provided in Appendix B.  

Table 16 summarizes the results of the testing and indicates whether the Site data were found to be 

statistically different than the background data. 

 

In several instances (e.g., lithium in South Area soil; barium in North Area wetlands sediment), statistical 

differences between the two data sets were due to higher concentrations in the background population, as 



August 31, 2009 Draft Baseline Human Health Risk Assessment 

 

Gulfco Marine Maintenance Superfund Site Pastor, Behling & Wheeler, LLC 
13 

noted in Table 16.  If there was not Site-specific background data for a COI (as noted in Table 16 with an 

“NA”) and it was measured in excess of 1/10th of the screening level, the COI was retained for further 

evaluation in the BHHRA (e.g., iron).  COIs shown to be statistically different (and higher) when 

compared to background data were also retained for quantitative evaluation in the BHHRA.  The PCOCs 

carried through the BHHRA for soil, surface water, and sediment are listed in Table 17.  

 

A statistical comparison between Site surface water and background surface water could not be conducted 

given the small size of both data sets.  Visual inspection of the data indicates that there is no consistent 

observable difference between the data sets for the COIs.  It should be noted, however, that all COIs in 

surface water were screened out during the toxicity-concentration step and are not evaluated further in the 

BHHRA. 

 

Background groundwater data were not collected as part of the RI.  Therefore, all COIs detected in Zone 

A groundwater, as shown in Tables 3 and 10 for the South Area and North Area, respectively, were 

evaluated quantitatively in the BHHRA and are discussed in greater detail in the following sections. 
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3.0 EXPOSURE ASSESSMENT 

 

The exposure assessment estimates the extent of human contact with PCOCs by characterizing potentially 

exposed populations (i.e., receptors), identifying actual or potential routes of exposure, and quantifying 

the intake (or dose) of human exposure.  The exposure assessment also identifies possible exposure 

pathways that are appropriate for each potential receptor and exposure scenario and considers the source 

of contamination and fate and transport properties of the compound and surrounding environment.  An 

exposure pathway typically includes the following elements: 

 

 A source of contaminant and mechanism of contaminant release; 

 An environmental retention or transport medium (e.g., air, groundwater, etc.); 

 A point of contact with the medium (i.e., receptor or potentially exposed population); and  

 A route of human intake (e.g., inhalation, ingestion, etc.). 

 

Each of these elements must generally be present for an exposure pathway to be complete, although it is 

not necessary that environmental transport occurs when assessing exposure from direct contact.  Exposure 

was evaluated for both current and potential future receptors to allow for evaluation of long-term risk 

management options. 

 

3.1 POTENTIAL EXPOSURE PATHWAY EVALUATION 

 

The identification of potentially exposed populations (also called receptors) possibly at risk from 

exposure to PCOCs at the Site is dependent on current and future land uses.  The Site is located at 906 

Marlin Avenue in Freeport, TX, as shown on Figure 1. 

 

The Site consists of approximately 40 acres within the 100-year coastal floodplain along the north bank of 

the Intracoastal Waterway between Oyster Creek to the east and the Old Brazos River Channel to the west 

(Figure 1).  Approximately 78 people live within the one square mile area surrounding the Site (EPA, 

2005a).  Approximately 3,392 people live within 50 square miles of the Site (EPA, 2005a).  There are no 

schools, nursing homes, or other sensitive subpopulations within a mile of the Site.  Residential areas are 

located south of Marlin Avenue, approximately 300 feet west of the Site, and 1,000 feet east of the Site. 
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3.1.1 Land Use and Pathway Evaluation 

 

Historically, the South Area of the Site was used as a barge cleaning and maintenance facility.  The Site 

currently is unused but it is anticipated that the South Area will be used for commercial/industrial 

purposes in the future.  The South Area includes approximately 20 acres of upland that was created from 

dredged material from the Intracoastal Waterway.  To the west of and directly adjacent to the Site is an 

unused lot that was formerly a commercial marina.  West of that lot, beyond a second vacant lot, is a 

residential development with access to the Intracoastal Waterway.  An active commercial operation is 

located east of the South Area.   

 

The North Area of the Site contains closed surface impoundments (closed in 1982) and is, for the most 

part, unused.  Some of the North Area is upland created from dredge spoil, but most of this area is 

considered wetlands (Figure 2) and the wetlands area has never consistently been used.  According to the 

National Wetlands Inventory map for the Freeport Quadrangle, the wetlands on the north of the Site are 

estuarine, intertidal, emergent, persistent, and irregularly flooded.  The upland area of the North Area has 

been used as a parking lot.  Future land use at the North Area is limited given that much of it is 

considered wetlands and most of the upland part of the North Area consists of the closed former surface 

impoundments. 

 

3.1.2 Groundwater Use and Pathway Evaluation 

 

Because of high total dissolved solids in Zone A, B, and C groundwater at the Site, the groundwater 

ingestion and use pathway is incomplete for these three units. Also, as noted previously, restrictive 

covenants prohibiting groundwater use have been filed for the Site.  Based on Site potentiometric and 

analytical data presented in the NEDR (PBW, 2009), impacted groundwater does not affect surface water 

at the Site.  Thus, the only complete exposure pathway is the volatilization to indoor and outdoor air 

pathway in areas above impacted groundwater.  A restrictive covenant requiring any building design to 

preclude vapor intrusion has been filed for Lots 55, 56, and 57 where VOC concentrations were measured 

in relatively high concentrations in Zone A groundwater.  Nevertheless, this pathway was conservatively 

evaluated in the BHHRA. 
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3.1.3 Surface Water Use and Pathway Evaluation 

 

The Intracoastal Waterway supports barge traffic and other activities.  It is one of the main arteries for 

shipping goods from Freeport’s deep-water port to destinations along the Texas Coast and beyond.  

Fishing boats also use the Intracoastal Waterway to gain access to the fishing grounds in the Gulf of 

Mexico and the shorelines, tributaries, and marshes of the many Texas Bays.  The area near the Site is 

regularly dredged.  The nearby residential areas have canal access to the Intracoastal Waterway. 

 

As noted previously, impacted groundwater does not discharge to surface water at the Site.  However, 

surface water data were collected for the Intracoastal Waterway, as well as surface waters contained in the 

wetlands and ponds on the North Area to evaluate the potential for contaminants in surface soils to be 

released to surface water via overland surface runoff.  A contact recreation scenario was included in the 

risk assessment to evaluate risks associated with occasional swimming and wading in surface water of the 

Intracoastal Waterway, and surface waters on the North Area.  Based on the screening evaluation 

presented in Section 2.2.1, the surface water pathway was eliminated from further consideration since it 

does not pose an adverse human health risk. 

 

3.1.4 Fish and Shellfish Resources and Pathway Evaluation 

 

As mentioned previously, fishing and crabbing are reported to occur in waters of the Intracoastal 

Waterway in the general vicinity of the Site.  Based on the analytical results for the Intracoastal Waterway 

sediment samples and in accordance with Section 5.6.8 of the Work Plan, fish tissue samples were 

collected from four Site zones and one background area within the Intracoastal Waterway.  Red drum 

(Sciaenops ocellatus) (6 samples), spotted seatrout (Cynoscion nebulosus) (9 samples), southern flounder 

(Paralichthys lethostigma) (9 samples), and blue crab (Callinectes sapidus) (9 samples) samples were 

collected from the Site for laboratory analysis.  Samples of these species were also collected from the 

background area and were archived. 

 

The Site fish tissue samples (fillet samples for finfish, edible tissue for crabs) were analyzed for 12 COIs, 

based on Intracoastal Waterway sediment data, in accordance with EPA’s November 14, 2006 letter.  The 

only COIs with concentrations measured above sample detection limits in any of the 33 samples were 

silver (detected in four samples), benzo(b)fluoranthene (detected in two samples), and 4,4’-DDE 

(detected in two samples).  The fish tissue data were used to calculate potential risks associated with 

exposure to Site COIs via the fish ingestion pathway to recreational anglers fishing at the Site, or their 
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families.  This risk assessment (presented in a March 20, 2007 letter to EPA) concluded that the fish 

ingestion pathway does not pose a human health threat (PBW, 2007).  That conclusion was subsequently 

approved in a June 29, 2007 letter from EPA. 

 

In addition, shellfish harvesting is banned by the Texas Department of Health Services, Seafood Safety 

Division in all waterbodies from an area about two miles east of the Site, to well beyond the Brazos River 

inlet, about 7 miles west of the Site.  The ban has been enacted because of poor conditions and water 

quality.  It should be noted, however, that risk from shellfish consumption harvested from the area if 

allowed would most likely not pose a human health risk, since exposure would be similar if not the same 

as for the fish and crab ingestion pathway. 

 

For the reasons described above, the fish/shellfish pathways were not evaluated further in this risk 

assessment.  The pathway was included in the Conceptual Site Model as discussed in Section 3.3 below. 

 

3.2 POTENTIALLY EXPOSED POPULATIONS 

 

Based on current and reasonable future land use, potentially exposed populations for the South Area 

include: 1) future commercial/industrial workers and 2) future construction workers at the Site.  A youth 

trespasser was also evaluated since, although the South Area perimeter is fenced, this area could still be 

accessed by a trespasser via the Intracoastal Waterway.  Soil is the primary media of concern for these 

receptors.  A future indoor air exposure pathway was evaluated for the commercial/industrial worker 

since volatile organic compounds (VOCs) were detected in Zone A groundwater.  Additionally, a contact 

recreation scenario was assessed for surface water and sediment in the Intracoastal Waterway to represent 

a hypothetical person who occasionally contacts these media while swimming, wading, or participating in 

other recreational activities.  Potential impacts from fugitive dust generation and VOC emissions, and 

subsequent exposure to nearby residents were also considered in the BHHRA. 

 

Based on current and reasonable future land use, potentially exposed populations include future 

commercial/industrial workers and future construction workers at the Site.  A youth trespasser was also 

evaluated since this area is not fenced.  Soil is the primary media of concern for these receptors.  A future 

indoor air exposure pathway was evaluated for the commercial/industrial worker since VOCs were 

detected in Zone A groundwater.  Additionally, a contact recreation scenario was assessed for surface 

water and sediment in the wetlands and ponds of the North Area to represent a hypothetical receptor who 

occasionally contacts these media while wading, birding, or participating in other recreational activities.  
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Given the frequently saturated nature of the wetlands sediment and the abundant vegetation on the 

uplands portion of the North Area, fugitive dust generation and VOC emissions, and off-site impacts were 

not considered. 

 

Table 18 summarizes the various exposure scenarios evaluated in the BHHRA by media.  While exposure 

might occur at the background locations, exposure and potential risks for background areas were not 

evaluated in the BHHRA. 

 

3.3 CONCEPTUAL SITE MODELS AND POTENTIALLY COMPLETE EXPOSURE 

PATHWAYS 

 

A conceptual site model (CSM) identifies exposure pathways for potentially complete pathways at the 

Site and describes the process or mechanism by which human receptors may reasonably come into 

contact with Site-related constituents.  A CSM was developed as part of the Work Plan (PBW, 2006a) to 

focus the data collection activities of the RI so that analytical data could support a risk-based analysis.  

These preliminary CSMs were included as Figures 7 and 8 in the Work Plan (PBW, 2006a) and 

summarized exposure to the North Area and South Area, respectively.   

 

Figures 4 and 5 of the BHHRA provide revised CSMs for the South and North Areas, respectively, which 

were refined to reflect current information about the Site.  These revised CSMs were used to develop the 

quantitative exposure assessment of the BHHRA.  Complete pathways are indicated with a bold line and 

check in the potential receptors column.  Incomplete pathways are denoted with an “X” and a footnote 

indicating why the pathway is incomplete.    

 

At the South Area, PCOCs were potentially released from historical Potential Source Areas (PSAs) to the 

soil and may have migrated to groundwater via leaching through the soil column, and to surface water in 

the Intracoastal Waterway via overland surface runoff.  Once in surface water, some compounds tend to 

stay dissolved in the water whereas some tend to partition to sediment.  Volatilization and fugitive dust 

generation may have caused PCOCs in soil to migrate within the Site or off-site.  Exposure to on-site 

receptors may also occur directly from contact to the soil.  However, based on PCOC data for surface soil 

samples collected on Lots 19 and 20 directly west of the Site (see Section 2.4.2 of the NEDR for detailed 

discussion of these data (PBW, 2009)), it does not appear that significant entrainment and subsequent 

deposition of particulates occurred at the Site or at off-site locations.  Once in groundwater, VOCs may 
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migrate with the groundwater and/or volatilize through the soil pore space and be emitted into outdoor or 

indoor air. 

 

At the North Area, PCOCs were potentially released from historical PSAs to the soil and/or may have 

migrated to groundwater.  PCOCs may have also migrated from soil to surface water and sediments in the 

nearby wetlands area via overland surface runoff.  Because of the high moisture content and the vegetated 

nature of the limited surface soils in the North Area, fugitive dust generation is not considered a 

significant transport pathway for PCOC migration.  Once in groundwater, VOCs may migrate with the 

groundwater and/or volatilize through the soil pore space and be emitted into outdoor or indoor air. 

 

It was assumed, as part of the risk assessment, that these media were potentially contacted by the various 

hypothetical receptors possibly at the Site and, as such, these exposure pathways were potentially 

complete.  The remainder of this section describes how exposure was quantified for each of these 

complete exposure pathways.  

 

3.4 QUANTIFICATION OF EXPOSURE 

 

In keeping with EPA guidance (EPA, 1992c), the goal of the exposure assessment was to provide a 

reasonable, high-end (i.e., conservative) estimate of exposure that focuses on potential exposures in the 

actual population.  This concept is termed the reasonable maximum exposure (RME) approach.  This 

should not be confused with: (1) a worst-case scenario which refers to a combination of events and 

conditions such that, taken together, produces the highest conceivable exposure; or (2) a bounding 

estimate that purposefully overestimates exposure (EPA, 1992c).  Thus, in accordance with EPA 

guidance, site-specific exposure assumptions and parameters were used when available and, when not 

available, assumptions were deliberately chosen to represent a high-end RME estimate (EPA, 1989).  A 

central tendency or average scenario was also evaluated to provide a range of exposures.  

 

Chemical exposure is quantified by the calculation of an intake, or dose, that is normalized to body 

weight and exposure time of the receptor.  A dose is calculated by combining assumptions regarding 

contact rate (intake amount and time, frequency and duration of exposure) to a contaminated medium 

with representative chemical exposure point concentrations for the medium of concern at the point of 

contact.  Receptors are chosen based on their exposure patterns that may put them at risk or at a higher 

risk than other individuals.  Intake assumptions, in general, were based on central tendency or RME 

assumptions determined by EPA (1989; 1991a), or were based on information obtained from site-specific 



August 31, 2009 Draft Baseline Human Health Risk Assessment 

 

Gulfco Marine Maintenance Superfund Site Pastor, Behling & Wheeler, LLC 
20 

studies.  Reasonable maximum exposure scenarios use a combination of assumptions, such as average 

values for physical characteristics of the receptors (body weight and corresponding body surface area), 

UCL values (values at the 90 or 95 percentile of the distribution) for contact rate, and UCL on the mean 

(95 percent UCL) for the exposure point concentrations.  The combination of these factors is assumed to 

provide an upper-bound estimate of exposure and risk to that particular receptor.   

 

The intake or dose of a particular compound by a receptor is quantified with the generic equation below 

(EPA, 1989): 

where: 
 
 I = the compound intake or dose (mg/Kg BW-day); 
 C = the compound concentration (mg/Kg or mg/L); 
 CR = contact rate or the amount of contaminated medium contacted per event  
   (L/day or mg/day); 
 EFD = the frequency (days/year) and duration (number of years) of exposure days; 
 BW = the average body weight of the receptor (Kg); and 
 AT = averaging time of the exposure (days); for noncarcinogens, AT equals  
   (ED) x (365 day/year); for carcinogens, AT equals (70  
   years over a lifetime) x (365 day/year).  
 
This equation calculates an intake that is normalized over the body weight of the individual and the time 

of the exposure.  Because the intake or dose is combined with quantitative indices of toxicity (chemical-

specific dose-response information such as reference doses (RfDs) for noncarcinogenic compounds or 

cancer slope factors (CSFs) for carcinogenic compounds, which is discussed further in Section 4.0) to 

give a measure of potential risk, the intake or dose must be calculated in a manner that is compatible with 

the quantitative dose-response information for chemical constituents evaluated in the analysis.  Two 

different types of health effects are considered in this analysis: 1) carcinogenic effects and 2) 

noncarcinogenic effects (either chronic or subchronic, depending on the receptor’s exposure). 

 

For carcinogenic effects, the relevant intake is the total cumulative intake averaged over a lifetime 

because the quantitative dose-response function for carcinogens is based on the assumption that cancer 

results from chronic, lifetime exposures to carcinogenic agents.  This intake or dose is then averaged over 

a lifetime to provide an estimate of intake or dose to carcinogens as (mg/Kg-day), which is expressed as a 

lifetime average daily dose (LADD).  Thus, for potentially carcinogenic compounds, the averaging time 

(AT) is equal to 70 years (EPA, 1989). 

 

 
I =

C  CR  EFD
BW

1
AT

 


 (Equation 1) 
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Noncarcinogenic effects are evaluated for chronic, subchronic, or acute exposures by receptors to 

systemic or reproductive toxicants.  For noncarcinogenic effects, the relevant intake or dose is based on 

the daily intake averaged over the exposure period of concern.  As defined in EPA guidance (EPA, 1989), 

an exposure period for toxicity can be either acute (exposure occurring from one event or over one day), 

subchronic (cumulative exposures occurring from two weeks up to seven years), or chronic (cumulative 

exposure over seven years to a lifetime in duration).  The quantitative dose-response function for 

noncarcinogenic effects (chronic and subchronic) is based on the assumption that effects occur once a 

threshold dose is attained from repeated exposure.  Therefore, the intake or dose for noncarcinogenic risk 

assessment is based on an average daily dose (ADD) that is averaged over the duration of exposure.  The 

averaging time for assessing noncarcinogenic effects is equal to the exposure duration for the receptor.  In 

the BHHRA, exposure was assumed to be chronic for all receptors even though some exposures described 

in this report were intermittent or less than chronic duration. 

 

3.4.1 Estimating the Exposure Point Concentration 

 

The general procedure that is recommended by EPA to estimate a 95% UCL (EPA, 2002b) was used as 

the EPC to represent the upper end of exposure.  EPA’s ProUCL Version 4 program (EPA, 2007) was 

used to analyze dataset distribution and calculate average and 95% UCL concentrations.  ProUCL 

calculates various estimates of the 95% UCL of the mean, and then makes a recommendation on which 

one should be selected as the best UCL estimate.  If the 95% UCL was greater than the maximum 

detected concentration, the maximum measured concentration was used as the exposure point 

concentration (EPA, 2002b).   

 

Appendix A provides the ProUCL output when there were sufficient samples to run statistics (soil and 

sediment).  It should be noted that when evaluating exposure from fugitive dust generation, the exposure 

point concentration was based on surface soil data because it is unlikely that deeper soils (i.e., soils below 

a depth of 0.5 ft) are transported as wind-borne dust.  One-half of the SDL was used for sample 

measurements below the SDL.  There were not enough pond sediment or surface water samples for 

statistical calculations so average and maximum measured concentrations were used in the evaluation for 

these media. 

 

Both averages and 95% UCLs were used in the BHHRA to provide a range of exposure point 

concentrations and are summarized in Tables 1 through 15.  The dose estimates using the 95% UCL EPC 
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were considered to represent reasonable maximum exposure (RME).  The average was used to represent 

the average or central tendency exposure. 

 

3.4.2 Quantifying Intake 

 

To quantify potential exposures associated with the pathways of potential concern, Equation 1 is modified 

according to the specific exposure routes and intake assumptions. 

 
Incidental Ingestion of Soil.  The intake or dose for the incidental ingestion pathway from soil is 

calculated based on the following equation (EPA, 1989): 

 

 

where:  

 

ADDing = average daily intake of compound via ingestion of soil (mg/Kg BW-day); 

Concsoil = exposure concentration in soil (mg/Kg); 
IR = ingestion rate (mg soil/day); 

FI = fraction ingested (unitless); 

AAF = absorption adjustment factor (fraction absorbed); 

EF = exposure frequency (days/year); 

ED = exposure duration (years); 

CF = conversion factor (10-6 Kg/mg); 

BW = body weight (Kg); and 

AT = averaging time (days). 

 
The exposure concentration in the soil (Concsoil) is the concentration of a PCOC at the point of contact.  

Exposure point concentrations represent random exposure over the exposure unit and were discussed in 

greater detail in the Section 3.4.1.  The ingestion rate (IR) is the amount of soil incidentally ingested per 

day or event.  For soil, the incidental intake values vary according to the receptor and the specific 

activities or exposure patterns that the receptor is engaged in at the Site. 

 

The fraction ingested (FI) relates to the fraction of soil that is contacted daily from the contaminated area.  

This is highly dependent on the different activities that an individual is engaged in and the number of 

hours (fraction of time) spent in the contaminated portions of the site (EPA, 1989).  The fraction ingested 

  (Equation 2)  

ADD   =   
Conc   IR   FI  AAF EF  ED  CF 

BW  AT
ing 

soil      
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was conservatively assumed to be 100 percent.  The absorption adjustment factor (AAF) is used in the 

ingestion pathway to account for differences in relative absorption for the chemical from the test vehicle 

versus the exposure medium (i.e., soil) and was assumed to be 1.0 unless compound-specific data were 

available to suggest otherwise.  (The test vehicle is the material (e.g., soil, food, or solvent) in which the 

chemical was administered in the toxicity study.)  Body weight (BW) varies according to the age range of 

the receptor.  Adult receptors are assumed to weigh 70 kilograms (Kg), which corresponds to the 50th 

percentile value for all adults, as recommended by EPA (1989). For receptors other than adults, body 

weight is dependent on the age of the receptor and is calculated as the time-weighted average body weight 

using values reported by the Exposure Factors Handbook (EPA, 1997a).  The exposure frequency (EF) 

and duration (ED) of the event is based on the particular exposure pattern and activity related to the 

receptor (EPA, 1997a).  The averaging time is 70 years for carcinogenic effects, and for noncarcinogenic 

effects depends on the frequency and duration of exposure for the particular receptor (EPA, 1989; 1991a). 

 

Dermal Contact with Soil.  When calculating intake via dermal contact with soil or sediment, Equation 1 

is modified slightly to account for skin surface area, soil-to-skin adherence factors, and chemical-specific 

absorption factors.  An intake or dose is quantified from dermal contact with the equation (EPA, 1989): 

 

ADD
Conc SA AF AAF EF ED CF

BW AT
der

soil


     


 (Equation 3) 

 
where:  
 ADDder = average daily dose from dermal contact with chemical in soil (mg/Kg-day); 
 Concsoil = exposure concentration in soil (mg/Kg); 
 SA = skin surface area available for direct dermal contact (cm2/event); 
 AF = soil/sediment to skin adherence factor (mg/cm2); 
 AAF = absorption adjustment factor (unitless) 
 EF = exposure frequency (days or events/year); 
 ED = exposure duration (years) 
 CF = conversion factor (10-6 Kg/mg); 
 BW = body weight (Kg); and 
 AT = averaging time (days). 
 
The exposed skin surface area (SA) is the area or portion of the body exposed for dermal contact.  As 

with many exposure variables, surface area depends on the age and exposure pattern that the receptor is 

engaged in that relate to repeated or average exposure.  Surface area can be predicted based on factors 

such as activity and types of clothing.  Typical exposures via dermal contact for most receptors are 

generally limited to certain parts of the body (e.g., hands, forearms, head, and neck) since clothing tends 

to significantly reduce the potential for direct contact with soil (Kissel, 1995).  The soil adherence factor 

(AF) is the density of soil adhering to the exposed fraction of the body.  The adherence factor is highly 
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dependent on the specific activity of the receptor as well as physical properties of the soil (e.g., moisture 

content, textural class, and organic carbon content) (Kissel et al., 1996).  The AAF accounts for the 

relative absorbance of a chemical between dermal exposure from the environmental medium and oral 

exposure in the critical toxicity study, which was used to derive the dose-response information for that 

chemical.  Therefore, the AAF is highly chemical-specific and, unless otherwise noted, was assumed to 

be 1.0.  Factors such as body weight, exposure frequency, exposure duration, and averaging time are 

similar to that discussed above for incidental ingestion. 

 
Inhalation of Volatiles and Fugitive Dusts.  An intake or dose from inhalation of vapors or particles 

emitted from the Site is calculated by modifying Equation 1 to account for the volatilization and/or 

particulate emission factor and the difference in methodology when evaluating air impacts (i.e., dose was 

not calculated, but rather an effective air concentration that the receptor may be exposed to was 

calculated).  An effective air concentration was generally calculated using the following equation: 

 

EAC Conc VF EF ED
AT

soil     (Equation 4) 

 
where: 

 

EAC = effective air concentration (mg/m3); 
 Concsoil = exposure point concentration in soil (mg/Kg); 
 VF = volatilization factor (mg/m3-air/Kg-soil) and/or particulate emission factor: 

EF = exposure frequency; describes how often exposure occurs (days/year); 
ED = exposure duration; describes how long exposure occurs (years); and 
AT = averaging time; period over which exposure is averaged (days). 

 

A risk assessment from inhalation of volatiles and dusts is different from the quantification of potential 

risks from dermal contact or incidental ingestion.  Risks from inhalation exposure are based on a 

comparison of a measured or calculated air concentration (effective air concentration) to a risk-based 

acceptable air concentration, either a reference concentration (RfC) or an inhalation unit risk (IUR) value.  

Where monitoring data do not exist, an exposure point concentration in air can be calculated based on a 

volatilization model and/or particulate emissions factor and the exposure point concentration in soil.  

Surface soil data were used when estimating the air concentration for particulate dust generation. 

 

3.4.3 Exposure Assumptions and Intake Calculations 

 

The exposure assumptions are provided in Tables 19, 20, 21, and 22 for the industrial worker, 

construction worker, youth trespasser, and contact recreation receptors, respectively.  References for the 
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various assumptions are provided in the tables and citations are listed in Section 8.0.  Appendix C 

provides the detailed spreadsheets for the intake calculations for the different receptors for the South and 

North Areas of the Site. 

 

Instead of employing a highly uncertain particulate emission factor and fugitive dust dispersion model to 

evaluate off-site exposure, potential risks from South Area soil to the nearby off-site residential receptor 

were conservatively evaluated using the residential PCL for 30-acre source area for the soil-to-air 

pathway (inhalation of volatiles and particulates).  Maximum measured concentrations of PCOCs in 

South Area soils were compared to their respective PCLs as shown in Table 23 and 24.  Based on this 

comparison, it is unlikely that PCOCs contained in soil at the South Area of the Site were emitted off-site 

at deleterious concentrations.   

 

3.4.4 Vapor Intrusion Pathway for Future On-Site Worker Scenarios 

 

Except for an aboveground storage tank (AST) tank farm, a dry dock, and a former transformer shed, 

there are currently no structures present on the South or North Areas at the Site.  However, future 

development of the area may result in construction of buildings at the Site. In the event that permanent 

and enclosed structures are built on-Site in the future, the Johnson and Ettinger Vapor Intrusion Model 

(J&E VIM) (EPA, 2002a) was used to assess the potential migration of volatile chemicals from 

groundwater into the breathing space of an overlying building.  Exposure estimates are calculated in the 

model using default exposure parameters for an industrial worker similar to those provided in Table 19 

and site-specific soil and hydrogeologic properties.  While a construction worker could also be exposed to 

VOCs migrating from groundwater to outdoor air, that exposure and risk scenario was not calculated 

separately since it is likely to be less than the industrial worker’s exposure under the indoor air scenario 

since there would be greater dispersion and mixing in the ambient outdoor air that a construction worker 

would encounter (no dispersion and mixing is assumed with the J&E VIM), and because the construction 

worker’s exposure frequency and duration is less than the industrial worker’s. 

 

The input parameters used to run the J&E VIM Version 3.1 followed EPA guidance on the subject and 

recommended values (EPA, 2002a) that are available on-line at 

www.epa.gov/oswer/riskassessment/airmodel/johnson_ettinger.htm .  Site-specific input variables used in 

the model are described below.  The model was only run for those compounds that are considered volatile 

since non-volatile compounds would not migrate from the groundwater to the overlying soil pore space 

and to ambient air via this pathway.  As noted previously, a restrictive covenant is currently in place for 
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Lots 55, 56, and 57 and requires any building design to preclude vapor intrusion.  Thus, this evaluation 

represents a conservative assessment of the vapor intrusion pathway for these lots. 

 

The site-specific variables used in the J&E model were determined from information gathered during 

previous Site investigation and presented in the NEDR (PBW, 2009).  Depth below grade to the bottom of 

a hypothetical enclosed space floor was assumed to be 15 cm, or the thickness of a typical slab (basement 

construction was not considered due to the geographic location of the Site).  Depth below grade to the 

water table was conservatively estimated to be 5 feet (152 cm) based on water gauging data from both 

North and South Area monitoring wells.  Clay (USCS code CL) was selected as the soil type directly 

above the water table, which is the dominant soil type in shallow soils at both the North and South Areas 

as indicated on the boring logs provided in NEDR (PBW, 2009).  The average soil/groundwater 

temperature used in the model was 25° C based on the geographical location of the site and regional 

climatic conditions.  

 

Both average and RME EPCs were used in the calculations to provide a range of exposure and potential 

risks.  These values are listed in Tables 25 and 26.  Estimated risks are provided and discussed in Section 

5.0. 
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4.0 TOXICITY ASSESSMENT 

 

The toxicity assessment provides a description of the relationship between a dose of a chemical and the 

anticipated incidence of an adverse health effect (Preuss and Ehrlich, 1987 and EPA, 1989).  The purpose 

of the toxicity assessment is to provide a quantitative estimate of the inherent toxicity of PCOCs to 

incorporate into the risk characterization.  Toxicity values are derived from the quantitative dose response 

association and are correlated with the quantitative exposure assessment in the risk characterization. 

 

For risk assessment purposes, toxic constituent effects are separated into two categories of toxicity: 

carcinogenic effects and noncarcinogenic effects.  This division relates to the EPA policy that the 

mechanisms of action for these endpoints differ.  Generally, the EPA has required that potentially 

carcinogenic chemicals be treated as if minimum threshold doses do not exist (EPA, 1986), whereas 

noncarcinogenic effects are recognized to have a threshold below which toxicity is unlikely. 

 

4.1 EXPOSURE ROUTE-SPECIFIC TOXICITY CRITERIA 

 

In deriving toxicity criteria, EPA methodologies consider the route of administration (or exposure) of the 

test chemical in toxicity or epidemiological studies.  Typically oral RfDs and oral CSFs are derived from 

toxicity studies with oral administration or exposure route, and RfCs or inhalation unit risks are derived 

from inhalation toxicity studies.  While one could attempt to extrapolate an inhalation toxicity criterion to 

the oral pathway or visa versa, this practice is not recommended because there can be a great deal of 

uncertainty introduced (EPA, 1989).  Therefore, in the BHHRA, oral RfDs were not extrapolated to 

provide toxicity values for inhalation pathways.  Quantitative risk evaluation of the inhalation exposure 

pathways was conducted only for those chemicals that have reference toxicity values specifically from 

inhalation administration. 

 

On the other hand, EPA has not derived specific toxicity criteria for the dermal exposure pathway.  This 

presents a complication because oral and inhalation toxicity criteria are based on administered dose and 

not absorbed dose while dermal exposure pathways consider the absorbed dose (i.e., how much of the 

chemical in soil or water crosses the skin barrier and is absorbed by the body).  Per EPA (1989), the oral 

RfD or oral CSF can be applied in evaluation of the dermal exposure pathway following adjustment of the 

oral toxicity criteria for gastrointestinal absorbance.  In later guidance (EPA, 2004b), EPA recommends 

adjusting oral toxicity criteria by gastrointestinal absorbance factors if gastrointestinal absorbance of the 

chemical in the vehicle of administration in the critical study is less than 50 percent.  Generally, organic 
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chemicals are assumed to be relatively bioavailable in oral and gavage toxicity studies and, thus, the 

administered dose is likely to be similar to absorbed dose.  Therefore, no adjustment of oral toxicity 

criteria is recommended for organic PCOCs (EPA, 2004b).  EPA recommends adjusting oral toxicity 

criteria for a number of inorganic constituents based on the possibility of low gastrointestinal absorbance 

in the critical study as shown in Exhibit 4-1 of the associated guidance (EPA, 2004b). It should be noted 

that none of the PCOCs quantitatively evaluated in the BHHRA are recommended for the adjustment 

described above. 

4.2 CARCINOGENIC EFFECTS 

 

Potential carcinogenic effects resulting from human exposure to constituents are estimated quantitatively 

using cancer slope factors (CSFs), which represent the theoretical increased risk per milligram of 

constituent intake/kilogram body weight/day (mg/Kg-day)-1 or unit risks, which are the theoretical 

increased risks per exposure concentration.  CSFs or unit risks are typically derived for “known or 

probable” human carcinogens.  CSFs or unit risks are used to estimate a theoretical upper-bound lifetime 

probability of an individual developing cancer as a result of exposure to a particular lifetime daily dose of 

a potential carcinogen.  Constituents that are believed to be carcinogenic may also have non-cancer 

effects.  Potential health risks for these constituents are evaluated for both cancer and other types of 

effects as described below. 

4.3 NONCARCINOGENIC EFFECTS 

 

Unlike carcinogenic effects, it is widely accepted that noncarcinogenic biological effects of chemical 

substances occur only after a threshold dose is achieved (Klaassen et al., 2007).  This threshold concept of 

noncarcinogenic effects assumes that a range of exposures up to some defined threshold can be tolerated 

without appreciable risk of harm.  Adverse effects may be minimized at concentrations below the 

threshold by pharmacokinetic processes, such as decreased absorption, distribution to non-target organs, 

metabolism to less toxic chemical forms, and excretion (Klaassen et al., 2007). 

 

Reference dose (RfD) values and reference concentrations (RfCs) are developed by the EPA RfD Work 

Group on the basis of a wide array of noncarcinogenic health effects.  The RfD and RfC are estimates of 

the daily maximum level of exposure to human populations (including sensitive subpopulations) that are 

likely to be without an appreciable risk of deleterious effects during a lifetime (EPA, 1989).  RfDs are 

expressed in units of daily dose (mg/Kg-day) while RfCs are expressed as an air concentration (mg/m3).  

Both incorporate uncertainty factors to account for limitation in the quality or quantity of available data. 
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4.4 SOURCES OF TOXICITY CRITERIA 

 

There are a variety of toxicity databases that regulatory agencies rely on for the purposes of quantifying 

the toxicity of chemicals in the environment.  Per EPA (1989 and 2003), the primary source (i.e., “Tier 

1”) for toxicity information in the risk assessment should be EPA’s Integrated Risk Information System 

(IRIS) (EPA, 2008).  According to a recent OSWER directive (EPA, 2003), that revises the human health 

toxicity value hierarchy, if RfDs for noncarcinogenic compounds and CSFs for possible carcinogens are 

not available in IRIS, the “Tier 2” toxicity resource is the EPA’s database of Provisional Peer Reviewed 

Toxicity Values for Superfund (PPRTV).  The “Tier 3” resources that can be consulted if IRIS and 

PPRTV databases lack relevant toxicity criteria include the Health Effects Assessment Summary Tables 

(EPA, 1997b) and the Centers for Disease Control’s Agency for Toxic Substances and Disease Registry 

(ATSDR) Minimal Risk Levels (MRLs). 

 

The toxicity criteria used in the BHHRA are provided in Appendix D, along with the risk calculations.  

All toxicity values were obtained from EPA’s IRIS on-line database, as accessed during December 2008. 
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5.0 RISK CHARACTERIZATION 

 

Risk characterization is the integration of the exposure and toxicity information to make quantitative 

estimates and/or qualitative statements regarding potential risk to human health.  This section describes 

the risk characterization process for carcinogenic and noncarcinogenic PCOCs. 

 

5.1 POTENTIAL CARCINOGENIC RISKS 

 

Potential carcinogenic effects are characterized in terms of the excess probability of an individual 

developing cancer over a lifetime as a result of exposure to a potential carcinogen.  For chemicals that 

exhibit carcinogenic effects, EPA has developed a model that is based on the theory that one or more 

molecular events as a result of exposure to a potential carcinogenic compound can evoke changes in a 

single cell or a small number of cells that can lead to tumor formation.  This non-threshold theory of 

carcinogenesis suggests that any level of exposure to a carcinogen can result in some finite possibility of 

generating the disease.  It should be noted that this is a very conservative approach and EPA’s more 

recent Guidelines for Cancer Risk Assessment (EPA, 2005b) recognize that there are “threshold” 

carcinogens as well. 

 

To characterize the potential for carcinogenic effects, a lifetime average daily dose (LADD) is combined 

with a CSF to calculate a probability that an individual would develop cancer over a lifetime of exposure 

to a specific PCOC, with the following equation: 

 

Risk = LADD x CSF  (Equation 5) 

 

All risk estimates are summed for the receptor by media to provide a theoretical excess lifetime cancer 

risk.  Theoretical excess lifetime cancer risks are evaluated based on an acceptable cancer risk range of 1 

x 10-6 to 1 x 10-4.  EPA (1991b) indicates that carcinogenic effects at a site should first be evaluated based 

on the 1 x 10-4 cancer risk levels, but depending on site-specific conditions, a range of 1 x 10-6 to 1 x 10-4 

may be used.  Typically, cancer risks less than 1 x 10-6 are considered de minimis and acceptable while 

cancer risks less than 1 x 10-4 are considered acceptable (EPA, 1991b). 

 

The BHHRA evaluated site-specific exposures based on realistic current and possible future land use.  All 

cancer risk estimates fell within the EPA cancer risk range of 10-6 to 1 x 10-4 or less, except for the 

industrial worker scenario at the North Area.  Exposure from the vapor intrusion pathway for PCOCs in 
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groundwater for a hypothetical industrial worker employed in a building sited at the North Area resulted 

in a cancer risk greater than 1 x 10-4, as shown in Table 26.  Table 27 provides a summary of the cancer 

risk estimates for each scenario using average and RME assumptions for the soil pathways.  Detailed 

spreadsheets containing the risk calculations are provided in Appendix D by scenario and media. 

 

5.2 POTENTIAL NONCARCINOGENIC HAZARD QUOTIENTS 

 

For noncarcinogenic compounds, a potential hazard is expressed as a hazard quotient (HQ), which is the 

ratio of the average daily dose (ADD) for a site-specific receptor to an acceptable dose (or RfD) for that 

compound.  The HQ is calculated as follows 

 

HQ = ADD/RfD  (Equation 6) 

 

An RfD is developed with the assumption that the degree of toxicity of noncarcinogenic compounds is 

based on the ability of organisms to repair and detoxify after exposure to a compound.  The repair and 

detoxification mechanisms must be exceeded by some critical concentration (threshold) before the health 

effect is manifested.  This threshold view holds that a range of exposures from just above zero to some 

finite value (i.e., the RfD) can be tolerated by an individual without an appreciable risk of adverse effects. 

 

HQs are summed for all chemical intakes to yield a hazard index (HI) for each exposure pathway.  An HI 

equal to or less than 1 indicates that no adverse noncarcinogenic health effects are expected to occur from 

cumulative exposure to multiple chemicals and exposure pathways.  An HI greater than 1 provides an 

indication that such effects may occur, especially in sensitive subpopulation, but does not provide a 

prediction of the severity or probability of the effects.  An HI above 1 indicates the need for further 

evaluation.  For example, effects of different chemicals are not necessarily additive (although the HI 

approach assumes additivity), nor do all chemicals affect the same target organ.  Thus, EPA recommends 

that if an HI exceeds 1, further evaluation should occur to categorize hazards based on chemical-specific 

and route-specific toxicity (e.g., which chemicals act on the same target organ, by which route of entry, 

etc.) (EPA, 1989). 

 

The BHHRA evaluated site-specific exposures based on realistic current and possible future land use.  

Table 27 provides a summary of the HIs for each scenario using average and RME assumptions for the 

soil pathways.  None of the HIs for the soil exposure pathways exceeded EPA’s target hazard index of 1.  

Exposure from the vapor intrusion pathway from PCOCs in groundwater for a hypothetical industrial 
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worker employed in a building sited at the North Area resulted in an HI greater than 1, as shown in Table 

26.  Detailed spreadsheets containing the risk calculations are provided in Appendix D by scenario. 

 

It should be noted that due to lead’s unique toxicological properties, noncancer risk estimates could not be 

calculated similarly to the other noncarcinogenic PCOCs.  However, none of the measured concentrations 

of lead in Site soil exceeded EPA’s screening level for industrial properties of 800 mg/kg (EPA, 2004a).  

Thus, it is unlikely that lead at the Site poses an unacceptable risk. 

 

5.3 CONTACT RECREATION SCENARIO 

 

Exposure to sediment and surface water by the youth trespasser and contact recreation receptor were 

evaluated using TCEQ contact recreation PCLs for these media.  None of the PCOCs detected in these 

media exceeded their respective PCLs (see Tables 4, 5, 6, 7, 11, 12, 13, and 14).  As such, exposure to 

PCOCs in these media is unlikely to result in an adverse health risk. 

 

5.4 OFF-SITE RESIDENTIAL SCENARIO  

 

Off-site residential receptor risks were estimated by comparing PCOC concentrations in on-Site soil 

samples to their respective TCEQ’s PCLs that were developed to evaluate exposure to air emissions from 

particulate dust and VOCs emitted from contaminated soil.  This approach is conservative since diluting 

effects of off-site migration and dispersion were not considered.  Even so, unacceptable risks are not 

expected since none of the compounds measured in South Area soils exceeded the screening criteria (see 

Tables 23 and 24). 

 

5.5 FUTURE ON-SITE INDUSTRIAL WORKER VAPOR INTRUSION PATHWAY RISK 

ESTIMATES 

 

The average groundwater concentration and RME EPC established for each compound at the South and 

North Areas was entered into the J&E VIM to determine the “Incremental Risk from Vapor Intrusion to 

Indoor Air, Carcinogen (unitless)” and “Hazard Quotient from Vapor Intrusion to Indoor Air, 

Noncarcinogen (unitless)”.  The results of this evaluation are presented in Tables 25 and 26 for the North 

Area and South Area, respectively, and suggest that, under the conservative assumptions of the J&E VIM, 

a potential unacceptable risk is likely at the North Area in the event that a building is constructed over the 
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Zone A groundwater plume and vapor intrusion occurs similar to the model’s predictions.  As noted 

previously, this conservative evaluation does not consider the restrictive covenants for Lots 55, 56, and 57 

that require building design to exclude vapor intrusion. 
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6.0 UNCERTAINTY ASSESSMENT 

 

Uncertainties are inherent in every aspect of a quantitative risk assessment.  The inclusion of site-specific 

factors can decrease uncertainty, although significant uncertainty persists in even the most site-specific 

risk assessments.  Worst-case assumptions and default values, which conform to EPA guidance (EPA, 

1989), add conservatism to human health risk assessments.  This conservatism is intentionally included in 

order to tilt the assessment toward over-prediction of risk and hence protection of human health.  

Therefore, it is important to the risk management decision-making process that the sources of uncertainty 

are provided. 

 

A careful and comprehensive analysis of the critical areas of uncertainty in a risk assessment is an 

important part of the risk assessment process.  EPA guidance (EPA, 1989) stresses the importance of 

providing a complete analysis of uncertainties so that risk management decisions take these uncertainties 

into account when evaluating risk assessment conclusions.  The uncertainty analysis provides a context 

for better understanding the assessment conclusions by identifying the uncertainties that have most 

significantly affected the assessment results.  Therefore, sources of uncertainty in the identification of 

PCOCs, exposure assessment, and toxicity assessment sections of the risk assessment report are identified 

and qualitatively evaluated in this section. 

 

6.1 DATA ANALYSIS UNCERTAINTIES 

 

Data collected at the Site satisfied the goals described in the Work Plan (PBW, 2006a) and, thus, 

adequately characterized the nature and extent of contamination at this Site.  As described in the NEDR 

(PBW, 2009), hundreds of samples of soil, sediment, groundwater and surface water were collected at the 

South Area, North Area, Intracoastal Waterway, and background soil, sediment, and surface water 

locations.  Characterization was initially conducted for the entire Site and continued at certain areas if a 

screening level was exceeded.     

 

Overall, the data were determined to be of high quality.  Data were collected and analyzed in accordance 

with approved procedures specified in the FSP (PBW, 2006b) and were validated in accordance with 

approved validation procedures specified in the QAPP (PBW, 2006c).  Very few of the data for any of the 

analytes were found to be unusable (i.e., “R-flagged”).  In instances where data were unusable, the 

analysis was conducted again (when possible) and the R-flagged data was not used.  Some of the data are 

qualified (i.e., “J-flagged”) as estimated because the measured concentration is above the sample 
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detection limit but below the sample quantitation limit and/or due to minor quality control deficiencies.  

According to the Guidance for Data Useability in Risk Assessment (Part A) (EPA, 1992b), data that are 

qualified as estimated can be used for risk assessment purposes.  Data quality was discussed in greater 

detail in the NEDR (PBW, 2009).   

 

6.2 EXPOSURE ANALYSIS UNCERTAINTIES 

 

The RAGS (EPA, 1989) risk assessment approach to exposure assessments generally requires standard 

hypothetical exposure scenarios rather than realistic site-specific evaluation of exposure, and this 

conservative default approach was used for the future industrial and construction worker scenarios.  

Under this approach, if a chemical is found to be present at a site, it is assumed that exposure to that 

chemical will occur regardless of whether that exposure is realistic or likely.  Uncertainties associated 

with the exposure assessment included calculation of EPCs and selection of exposure parameters.  For 

example, the intake equations are based on several 95th percentile values.  When multiplied together, these 

data compound the uncertainties in the exposure assessments and result in estimated intakes (and resultant 

cancer risks) that likely estimate exposure well over the 95th percentile.   

 

It is difficult to assess the likelihood of any of the hypothetical future scenarios occurring (i.e., future 

construction worker or future industrial worker) nor is it possible to know the extent, if any, that 

trespassers and contact recreation receptors are exposed to PCOCs at the Site.  It was assumed that the 

youth trespasser accesses the Site once a week for twelve years.  It was assumed that the contact 

recreation scenario receptor visits the Site for 39 times per year for 25 years.  The exposure assumptions 

used for all scenarios were chosen to purposefully overestimate exposure in order to err on the side of 

protection.  For the current scenarios (i.e., the youth trespasser and the contact recreation scenario) it 

appears that these represent a bounding estimate since exposure is likely to be much less. 

 

The screening conducted to evaluate off-site impacts from particulate dust generation and VOC emissions 

and migration was very conservative because it did not assume any dispersion during transport.  Despite 

that very conservative assumption, no adverse risks to off-site residents were likely. 

 

Soil ingestion rates for adults and older youth are highly uncertain.  Because the ingestion rate is a very 

sensitive parameter in the intake equation, uncertainty and variability in this assumption has a large 

impact on the dose estimate.  This is especially relevant for the construction worker scenario when an 



August 31, 2009 Draft Baseline Human Health Risk Assessment 

 

Gulfco Marine Maintenance Superfund Site Pastor, Behling & Wheeler, LLC 
36 

enhanced ingestion rate was used.  The uncertainty related to this value is tremendous given the study 

design, small study population, and limited exposure length that are the basis for the soil ingestion rate. 

 

Assumptions regarding bioavailability of metals in soil can significantly influence risk estimates.  EPA 

typically assumes that the bioavailability of compounds from soil is equal to that observed in the toxicity 

studies used to derive oral toxicity factors but this is most often not the case.  Rather, toxicity studies are 

often, if not always, conducted using a concentration of a compound in either food or water.  

Bioavailability was assumed to be 100% (i.e., AAF was 1.0) although it is well known that metals and 

some organic compounds bound to soil are less than 100% bioavailable.  This assumption leads to an 

overestimation of risks, which can be significant. 

 

For surface water, groundwater, and sediment in the ponds, maximum concentrations were selected as the 

EPC for purposes of evaluating human health risks.  This is likely to be a conservative approach since 

there were other, lower concentrations, also measured for these media. 

 

6.3 TOXICITY ASSESSMENT UNCERTAINTIES 

 

The studies/basis for the toxicity information and the use of this information generate uncertainty.  

Toxicity assessments for many of the PCOCs in the BHHRA involve the extrapolation of results from 

studies on animals.  The following are standard assumptions applied by the EPA when extrapolating the 

results of studies of carcinogenicity in animals to humans.   

 

 Any constituent showing carcinogenic activity in any animal species will also be a human 

carcinogen. 

 There is no threshold dose for carcinogens. 

 The results of the most sensitive animal study are appropriate to apply to humans. 

 Humans are more sensitive than the most sensitive animal species on a body weight basis. 

 

Uncertainties are introduced in animal to human extrapolation and high to low dose extrapolation.  

Mathematical models are used by EPA to estimate the possible responses due to exposure to chemicals at 

levels far below those tested in animals.  These models contain several limitations, which should be 

considered when the results (e.g., risk estimates) are evaluated.  Primary among these limitations is the 

uncertainty in extrapolation of results obtained in animal research to humans and the shortcomings in 

extrapolating responses obtained from high-dose research studies to estimate responses at very low doses.  
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For example, humans are typically exposed to environmental chemicals at levels that are less than a 

thousandth of the lowest dose tested in animals.  Such doses may be easily degraded or eliminated by 

physiological internal mechanisms that are present in humans (Ames, 1987). 

 

Additionally, approaches typically used for designating RfDs are highly conservative.  For example, EPA 

(1989) applies a factor of 10 to a No-Observable-Adverse-Effect-Level (NOAEL) for a compound in an 

animal study for animal-to-human extrapolation.  An additional factor of 10 is applied for inter-individual 

variation in the human population, and additional factors of 10 may be applied to account for limitations 

in data quality or incomplete studies.  Frequently, RfDs are derived from animal studies that have little 

quantitative bearing on potential adverse effects in humans.  Some of this uncertainty may be reduced if 

the absorption, distribution, metabolic fate, and excretion parameters of a compound are known. 

 

Potential long-term, or chronic, exposures are typically evaluated in risk assessments for Superfund sites, 

and chronic RfDs and RfCs are the appropriate toxicity criteria to apply to chronic exposure scenarios 

(chronic exposure is defined in EPA, 1989 as greater than or equal to seven years).  The BHHRA includes 

a construction worker scenario, which was assumed to be of a shorter duration than seven years and is, 

therefore, considered a subchronic exposure scenario.  In some cases, EPA provides recommended 

subchronic RfDs which are typically 10 times higher than chronic values.  Only chronic toxicity values 

were used in the risk assessment, which imparts conservatism in the construction worker scenario. 

 

6.4 RISK CHARACTERIZATION UNCERTAINTIES 

 

The only instance where uncertainty may have been introduced into the risk assessment that is not 

considered conservative was when toxicity values or screening criteria were not available.  This was only 

an issue when evaluating impacts to off-site receptors since there are not inhalation toxicity values for 

many of the compounds (or TCEQ PCLs) and, as such, a comparison could not be made.  It is believed 

that this is insignificant since: 1) there are few VOCs present in soil at the South Area; 2) the VOCs that 

are present were measured in low concentrations; and 3) surficial soil testing for lead on Lots 19 and 20 

did not suggest that off-site migration via fugitive dust generation was a significant concern. 

 

It was estimated that risks associated with VOC emissions from shallow Zone A groundwater to future 

inhabitants of buildings were above EPA’s target risk goals.  It should be noted that this is a highly 

uncertain pathway with the use of many default assumptions to calculate risks since currently the pathway 

is incomplete (i.e., there is no building or no worker at the Site 250 days per year for exposure to occur).  
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Likewise, conservative assumptions were made about the slab and slab integrity and contaminant 

transport in the J&E VIM that would greatly affect the resulting risk estimates.  Therefore, it is advisable 

to consider the results of this analysis in light of the substantial amount of uncertainty in the underlying 

assumptions of this pathway. 

 

6.5 IMPACT OF UNCERTAINTIES 

 

As described in this section, efforts were made in the BHHRA to purposefully err on the side of 

conservatism in the absence of site-specific information.  It is believed that the overall impact of the 

uncertainty and conservative nature of the evaluation results in an overly protective assessment.  

Therefore, for scenarios with risks and HIs within or below the Superfund risk range goal and target HI, it 

can be said with confidence that these environmental media and areas do not present an unacceptable risk. 
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7.0 CONCLUSIONS 

 

The primary objective of this BHHRA was to evaluate the possible risks associated with PCOCs in 

environmental media on human receptors at the Gulfco Marine Maintenance Site.  This information will 

be used to help guide future risk management decisions at the Site.  The risk assessment methodology 

used to conduct this analysis was based on the approach described by EPA in various supplemental and 

associated guidance documents as documented throughout the report. 

 

Data were segregated by media and by location (e.g., North Area soil and South Area soil; Intracoastal 

Waterway sediment and Wetlands sediment) and distribution testing was performed.  Exposure point 

concentrations were estimated for all PCOCs for both central tendency (average) and RME (95% UCL) 

exposures using EPA’s ProUCL program. 

 

Five different exposure scenarios were quantitatively evaluated for the thirteen different potentially 

contaminated media identified at the Site.  Exposure scenarios were developed to describe current and 

potential future land use by various human receptors and included a future industrial worker, future 

construction worker, current youth trespasser, current contact recreation receptor, and current off-site 

residential receptor.  Exposure and risks were calculated for both central tendency and RME scenarios. 

 

The risk assessment showed that there were not unacceptable cancer risk or noncancer hazard indices for 

any of the current or future exposure scenarios except for future exposure to an indoor industrial worker if 

a building is constructed over impacted groundwater in the North Area.  Potential cancer risks in the 

North Area using maximum shallow Zone A groundwater concentrations and the J&E VIM were 

predicted to be greater than 1 x 10-4 while the HIs were estimated to be greater than 1.  It should be noted 

that this scenario was evaluated despite the current restrictive covenant on Lots 55, 56, and 57 that require 

future building design to preclude vapor intrusion, which would effectively make this pathway 

incomplete.  Therefore, current risks at the Site are acceptable given the low levels of potential exposure.  

Estimated risks from Zone A groundwater at the South Area were below EPA’s goals and, therefore, 

adverse risks associated with the vapor intrusion pathway are unlikely in this area. 
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Chemical of Interest+ 

2-Methylnaphthalene 
4,4'-000 
4,4'-00E 
4,4'-00T 
Acenaphthene 
Acenaphthylene 

Aluminum 
Anthracene 
Antimony 

Aroclor-1254 
Arsenic 
Barium 

Benzo(a)anthracene 
Benzo(a Ipyrene 
Benzo(b fluoranthene 
Benzo(g,h,i)perylene 

Benzo(k fluoranthene 
Beryllium 
Boron 
Butyl Benzyl Phthalate 
Cadmium 
Carbazole 

Chromium 
Chrysene 
Cobalt 
Copper 

Dibenz(a,h)anthracene 
Oibenzofuran 

Dieldrin 
Oi-n-butyl Phthalate 
Endosulfan Sulfate 
Endrin Aldehyde 
Endrin Ketone 
Fluoranthene 
Fluorene 
gamma-Chlordane 

Indeno(1,2,3-cd)pyrene 
Iron 
Lead 
Lithium 
Manganese 

Mercury 
Molybdenum 
Nickel 
Phenanthrene 
Pyrene 
Strontium 
Tin 
Titanium 
Vanadium 

Notes: 

Average 

0.0293 
0.0007894 

0.0019 
0.0038 
0.0595 
0.0382 

5335 
0.0961 
1.118 

0.137 
3.735 
345.2 

0.345 
0.457 
0.582 
0.324 

0.24 
0.408 
4.662 
0.0187 
0.464 
0.0612 

16.08 
0.409 
3.705 
27.98 

0.155 
0.0378 

0.000997 
0.048 
0.002 
0.0023 
0.0016 
0.799 

0.0515 
0.00082679 

0.47 
16285 
69.61 
7.856 
257.4 

0.0227 
1.306 
11.64 
0.512 
0.533 
70.61 
0.611 
29.8 
13.76 

Max 
Detection 

0.501 
0.0243 
0.0693 
0.0625 

1.69 
0.935 

15200 
2.46 
5.14 

7.98 
24.3 
2180 

5.02 
4.57 
5.42 
4.24 

4.25 
4.6 

54.4 
0.297 
9.71 
1.54 

136 
4.87 
16 

216 

1.64 
0.821 

0.0205 
0.753 

0.0713 
0.0738 
0.02 
14.2 
1.11 

0.0156 

6.49 
77100 

643 
28 

892 

0.66 
8.42 
36.7 
12.6 
8.47 
527 
4.95 
645 
45.6 

• Surface soil was collected from 0 to 0.5 ft. below ground surface. 

TABLE 1 
EXPOSURE POINT CONCENTRATIONS (mg/kg) 

SOUTH AREA SURFACE SOIL· 

Min 
Detection 

0.0106 
0.00264 

0.000428 
0.000281 

0.0113 
0.0184 

414 
0.0112 

0.2 

0.00334 
0.26 
18.6 

0.0286 
0.0103 
0.0408 
0.00989 

0.0195 
0.014 
2.43 

0.0129 
0.023 

0.0104 

3.37 
0.00932 

0.049 
1.55 

0.0639 
0.0167 

0.000243 
0.0368 

0.000456 
0.000497 
0.000469 

0.0133 
0.00945 
0.00071 

0.0634 
3450 
2.82 
0.65 
59.3 

0.0032 
0.098 
2.84 

0.0139 
0.0121 

16.5 
0.52 
11.5 
5.42 

TotSoilcomb (1) 

2.5E+03 
1.0E+02 
7.3E+01 
6.8E+01 
3.7E+04 
3.7E+04 

5.70E+05 
1.9E+05 
3.1E+02 

2.0E+02 
8.90E+04 

2.4E+01 
2.4E+00 
2.4E+01 
1.9E+04 

2.4E+02 
2.5E+02 
1.9E+05 
1.00E+04 
8.5E+02 
9.5E+02 

5.7E+04 
2.4E+03 

2.70E+02 
3.7E+04 

2.4E+00 
2.7E+03 

1.1E+00 
1.6E+04 
4.1E+03 
2.0E+02 
1.8E+02 
2.5E+04 
2.5E+04 
5.1E+01 

2.4E+01 

1.6E+03 
1.90E+03 
2.4E+04 

3.3E+00 
4.5E+03 
7.9E+03 
1.9E+04 
1.9E+04 
4.9E+05 
4.0E+05 
1.0E+06 
2.3E+03 

EPA Region 6 Soil 

Screening Criteria (2) 

1.1E+01 
7.8E+00 
7.8E+00 
3.3E+04 

1.0E+05 
1.0E+05 
4.5E+02 

8.3E-01 
1.8E+00 
7.9E+04 

2.3E+00 
2.3E-01 
2.3E+00 

2.3E+01 
2.2E+03 
1.0E+05 
2.4E+02 
5.6E+02 
9.6E+01 

5.0E+02 
2.3E+02 
2.1E+03 
4.2E+04 

2.3E-01 
1.7E+03 

1.2E-01 
6.8E+04 

2.4E+04 
2.6E+04 

2.3E+00 
1.0E+05 
8.0E+02 
2.3E+04 
3.5E+04 

3.4E+02 
5.7E+03 
2.3E+04 

3.2E+04 
1.0E+05 

1.1E+03 

95% UCL Statistic Used (3) 

0.0784 97.5% Cheby_shev 
0.0029 97.5% Chebyshev 
0.0074 97.5% Chebyshev 
0.014 99% Chebyshev 
0.197 97.5% Chebyshev 
0.113 97.5% Chebyshev 

5946 95% Student's-t 
0.297 97.5% Chebyshev 
1.959 97.5% Chebyshev 

0.726 97.5% Chebyshev 
4.535 95% Approx. Gamma 
415.1 95% H-UCL 

1.211 99% Chebyshev 
1.457 99% Chebyshev 
1.638 95% H-UCL 
1.095 99% Chebyshev 

0.651 97.5% Chebyshev 
0.487 95% Approx. Gamma 
9.663 97.5% Chebyshev 

0.0373 95% Chebyshev 
1.71 99% Chebyshev 

0.193 97.5% Chebyshev 

17.45 95% H-UCL 
1.322 99% Chebyshev 
4.781 95% Chebyshev 
32.45 95% H-UCl 

0.363 97.5% Chebyshev 
0.111 97.5% Chebyshev 

0.003 97.5% Chebyshev 
0.0967 95% Chebyshev 
0.0077 97.5% Che~shev 
0.0084 97.5% Chebyshev 
0.004 97.5% Chebyshev 
2.656 95% H-UCl 
0.155 97.5% Chebyshev 

0.0025 97.5% Chebyshev 

1.115 97.5% Chebyshev 
17845 95% H-UCL 
84.5 95% H-UCL 
9.055 95% Approx. Gamma 
281.1 95% Student's-t 

0.0254 95% H-UCL 
1.645 95% Approx. Gamma 
12.54 95% Approx. Gamma 
2.198 99% Chebyshev 
1.366 95% H-UCl 
101.2 95% Chebyshev 
0.991 95% Chebyshev 

63 95% Chebyshev 
14.84 95% Approx. Gamma 

+ Chemicals of Interest are any chemical measured in at least one sample at a frequency of detection greater than five percent. Bolded compounds have a 
maximum concentration that exceeded the screening value. 

# of Detects/# 
of Samples 

22 of 83 
50f83 
170f83 
37 of 83 
26 of 83 
19 of 83 

83 of 83 
37 of 83 
72 of 83 

13 of 85 
71 of 83 
83 of 83 

30 of 83 
65 of 83 
61 of 83 
51 of 83 

33 of 83 
82 of 83 
34 of 83 
60f83 
50 of 83 
29 of 83 

83 of 83 
56 of 83 
82 of 83 
83 of 83 

36 of 83 
170f83 

21 of 83 
9 of 83 
17 of 83 
22 of 83 
18 of 83 
59 of 83 
28 of 83 
80f83 

63 of 83 
83 of 83 
83 of 83 
83 of 83 
83 of 83 

37 of 83 
71 of 83 
83 of 83 
57 of 83 
57 of 83 
83 of 83 
23 of 83 
83 of 83 
83 of 83 

(1) _ TotSolicomb PCl = TCEQ protective concentration level for 30 acre source area Commercial/Industrial total soli combined pathway (includes inhalation; Ingestion; dermal pathways). 

(2) _ From EPA's "Region 6 Human Health Medium-Specific Screening levels 2004-2005". Industrial Outdoor Worker. 

(3) _ Recommended exposure point concentration to be used based on data distribution per Pro UCl (see Appendix A). When the compound was not detected 
in a given sample, one-half of the sample detection limit was used as the proxy concentration for that sample. 



Max 
Chemical of Interest+ Average Detection 

1,3,5-Trtmethylbenzene 0.099 4.36 
2-Butanone 0.00412 0.0226 
2-Hexanone 0.00406 0.0207 
2-Methylnaphthalene 0.0698 7.21 
4,4'-000 0.00766 1.12 
4,4'-DDE 0.0017 0.0693 
44'-DDT 0.0037 0.113 
Acenaphthene 0.0419 1.69 
Acenaphthylene 0.042 1.2 
Acetone 0.0145 0.16 
Aluminum 6452 15700 
Anthracene 0.0874 2.46 
Antimony 1.023 5.51 
Aroclor-1254 0.205 11.5 
Arsenic 3.331 24.3 
Bartum 237.4 2180 
Benzene 0.004 0.0221 
Benzo(a anthracene 0.268 5.02 
Benzo(a Ipyrene 0.347 4.88 
Benzo(b fluoranthene 0.466 5.97 
Benzo{g.h ilpervlene 0.251 4.24 
Benzo(k fluoranthene 0.157 4.25 
Bervllium 0.465 4.6 
Boron 4.811 54.4 
Butyl Benzyl Phthalate 0.0203 0.617 
Cadmium 0.335 9.71 
Carbazole 0.0459 1.54 
Carbon Disulfide 0.0012 0.028 
Chromium 13.53 136 
Chrvsene 0.327 4.87 
Cobalt 4.144 16 
Copper 24.26 487 
Cy_clohexane 0.266 21.7 
Oibenz(a,h}anthracene 0.113 1.64 
Dibenzofuran 0.0309 0.821 
Oieldrin 0.00090075 0.0205 
DI-n-butyl Phthalate 0.0391 0.753 
Endosulfan Sulfate 0.0013 0.0713 
Endrtn Aldehyde 0.0019 0.0738 
Endrtn Ketone 0.0013 0.02 
Ethylbenzene 0.0038 0.105 
Fluoranthene 0.594 14.2 
Fluorene 0.0442 1.11 
[gamma-Chlordane 0.00069043 0.0156 
Indeno(1,2,3-cd}pyrene 0.368 6.49 
Iron 14277 77100 
Isopropylbenzene (cumene) 0.831 64.9 
Lead 53.52 702 
lithium 10.03 28.6 
m,p-Xylene 0.0347 2.56 
Manganese 261.2 892 
Mercury 0.0262 0.85 
Methylcyclohexane 0.0369 2.73 
Molybdenum 0.89 10.4 
Naphthalene 0.323 19.2 
Nickel 11.74 36.7 
n-Propylbenzene 0.0237 1.8 
a-Xylene 0.0132 0.84 
Phenanthrene 0.401 12.6 
Pyrene 0.432 8.47 

trontium 75.61 591 
in 0.616 6.48 
itanium 25.77 645 
oluene 0.00574 0.0192 

Vanadium 14.4 45.6 
Xylene (total) 0.0479 3.4 
Zinc 433.8 7650 

Notes: 
* Soli was collected from 0 to 4 ft. below ground surface. 

TABLE 2 
EXPOSURE POINT CONCENTRATIONS (mg/kg) 

SOUTH AREA SOIL· 

Min EPA Region 6 Soil 
Detection TO'Soilcomb (1) Screening Criteria (2) 

0.000267 8.3E+01 7.8E+01 
0.000992 7.3E+04 3.4E+04 
0.00109 7.9E+01 --
0.0106 2.5E+03 ---

0.000369 1.0E+02 1.1E+01 
0.000428 7.3E+01 7.8E+00 
0.000281 6.8E+01 7.8E+00 
0.0113 3.7E+04 3.3E+04 
0.0172 3.7E+04 ---
0.031 8.1E+03 1.0E+05 
414 5.70E+05 1.0E+05 

0.0112 1.9E+05 1.0E+05 
0.2 3.1E+02 4.5E+02 

0.00334 --- 8.3E-01 
0.23 2.0E+02 1.8E+00 
18.6 8.90E+04 7.9E+04 

0.000339 1.11E+02 1.6E+00 
0.0118 2.4E+01 2.3E+00 

0.00999 2.4E+00 2.3E-01 
0.0408 2,4E+01 2.3E+00 
0.00989 1.9E+04 ---
0.0158 2.4E+02 2.3E+01 
0.014 2.5E+02 2.2E+03 
2.43 1.9E+05 1.0E+05 

0.0129 1.00E+04 2.4E+02 
0.023 8.5E+02 5.6E+02 
0.0104 9.5E+02 9.6E+01 

0.000987 7.2E+03 7.2E+02 
2.03 5.7E+04 5.0E+02 

0.00901 2.4E+03 2.3E+02 
0.049 2.70E+02 2.1E+03 
0.13 3.7E+04 4.2E+04 

0.000626 4.2E+04 6.8E+03 

0.0619 2.4E+00 2.3E-01 
0.0167 2.7E+03 1.7E+03 

0.000243 1.1E+00 1.2E-01 
0.0311 1.6E+04 6.8E+04 
0.0713 4.1E+03 --

0.000497 2.0E+02 --
0.000469 1.8E+02 --
0.000654 1.0E+04 2.3E+02 
0.0133 2.5E+04 2.4E+04 
0.00945 2.5E+04 2.6E+04 
0.00071 5.1E+01 --
0.0574 2.4E+01 2.3E+00 
2410 --- 1.0E+05 

0.000318 6.3E+03 5.8E+02 
2.48 1.6E+03 8.0E+02 
0.65 1.90E+03 2.3E+04 

0.000558 6.50E+03 2.1E+02 
59.3 2.4E+04 3.5E+04 

0.0026 3.3E+00 3.4E+02 
0.000223 3.3E+04 1.4E+02 

0.088 4.5E+03 5.7E+03 
0.00482 1.9E+02 2.1E+02 

2.7 7.9E+03 2.3E+04 
0.00023 4.1E+03 2.4E+02 
0.000223 8.00E+03 2.8E+02 
0.0136 1.9E+04 --
0.0121 1.9E+04 3.2E+04 
16.5 4.9E+05 1.0E+05 
0.52 4.0E+05 ---
4.02 1.0E+06 ---

0.000721 2.90E+04 5.2E+02 
4.73 2.3E+03 1.1E+03 

0.000777 6.50E+03 2.1E+02 
6.17 2.5E+05 1.0E+05 

95% UCL Statistic Used (3) 

0.532 97.5% Chebyshev 
0.00925 97.5% Chebyshev 
0.0164 97.5% Chebyshev 
0.341 97.5% Chebyshev 

0.0498 97.5% Chebyshev 
0.0054 97.5% Chebyshev 
0.0125 99% Chebyshev 
0.115 97.5% Chebyshev 
0.114 97.5% Chebyshev 

0.0491 99% Chebyshev 
6914 95% Student's-t 
0.21 97.5% Chebyshev 
1.576 97.5% Chel:>yshev 
0.74 97.5% Chebyshev 

4.916 97.5% Chebyshev 
330.4 95% Chebyshev 
0.0065 97.5% Chebyshev 
0.859 99% Chebyshev 
1.008 99% Chebyshev 
1.256 99% Chebyshev 
0.545 97.5% Chebyshev 
0.378 97.5% Chebyshev 
0.668 97.5% Chebyshev 
7.387 97.5% Chebyshev 
0.0392 95% Chebyshev 
0.751 97.5% Chebyshev 
0.118 97.5% Chebyshev 
0.004 97.5% Chebyshev 
17.75 95% Chebyshev 
0.938 99% Chebyshev 
4.407 95% Student's-t 
46.92 97.5% Chebyshev 
1.898 97.5% Chebyshev 
0.236 97.5% Chebyshev 
0.0709 97.5% Chebyshev 
0.0021 97.5% Chebyshev 
0.0657 95% Chel:>Y_shev 
0.0042 97.5% Chebyshev 
0.0055 97.5% Chebyshev 
0.0029 97.5% Chebyshev 
0.0127 97.5% Chebyshev 
1.886 99% Chebyshev 
0.107 97.5% Chebyshev 

0.0017 97.5% Chebyshev 
0.761 97.5% Chebyshev 
17453 95% Chebyshev 
8.618 99% Chebyshev 
104 97.5% Chebyshev 
12.17 95% Chebyshev 
0.227 97.5% Chebyshev 
277.5 95% Student's-t 

0.0718 97.5% Chebyshev 
0.242 97.5% Chebyshev 
1.61 97.5% Chebyshev 

2.775 99% Chebyshev 
12.37 95% Student's-t 
0.159 97.5% Chebyshev 
0.077 97.5% Chebyshev 
1.349 99% Chebyshev 
1.29 99% Chebyshev 
100.6 95% Chebyshev 
0.91 95% Chebyshev 

32.21 95% Student's-t 
0.0137 97.5% Chebyshev 
15.17 95% Approx. Gamma 
0.304 97.5% Chebyshev 
815.2 97.5% Chebyshev 

+ Chemicals of interest are any chemical measured in at least one sample at a frequency of detection greater than five percent. Bolded compounds have a 
maximum concentration that exceeded the screening value. 

# of Detects/# 
of Samples 

90f83 
40f83 
80f83 

320f166 
21 of 166 
220f166 
68 of 166 
35 of 166 
37 of 166 
10 of 83 

166 of 166 
650f166 
144 of 166 
25 of 170 
139 of 166 
1660f166 
72 of83 

44 of 166 
113 of 166 
102 of 166 

810f166 
45 of 166 
1650f166 
720f166 
10 of 166 
93 of 166 
42 of 166 
13 of 83 

166 of 166 
930f166 
165 of 166 
164 of 166 
47 of 83 

56 of 166 
23 of 166 

33 of 166 
110f166 
210f166 
310f166 
25 of 166 
47 of 83 
96 of 166 
41 of 166 
12 of 166 

104 of 166 
166 of 166 
16 of 83 

166 of 166 
166 of 166 
53 of 83 

166 of 166 
73 of 166 

570f83 
118 of 166 
80f83 

166 of 166 
140f83 
32 of 83 
95 of 166 
98 of 166 
1660f166 
40 of 166 
166 of 166 
69 of 83 

166 of 166 
53 of 83 

166 of166 

(1) _ TOISoileomb PCl = TCEQ Protective Concentration level for 30 acre source area Commerciallindustrtal total soil combined pathway (Includes inhalation; ingestion; dermal pathways). 

(2) _ From EPA's "Region 6 Human Health Medium-Specific Screening levels 2004-2005". Industrial Outdoor Worker. 
(3) _ Recommended exposure point concentration to be used based on data distribution per Pro UCl (see Appendix A). When the compound was not detected 
in a given sample, one-half of the sample detection limit was used as the proxy concentration for that sample. 



Chemical of Interest+ 

1,1,1-Trichloroethane 
1,1-Dichloroethane 
2-Butanone 
2-Methylnaphthalene 
4,4'-DDE 
Acetophenone 
Acrylonitrile 
Aluminum 
Antimony 
Arsenic 
Barium 
Benzene 
Benzo a)pyrene 
Benzo b)fluoranthene 
Benzo ~g,h,i)perylene 
Benzoic Acid 
Bis(2-ethylhexyI)Phthalate 
Boron 
Carbazole 
Carbon Disulfide 
Chromium 
Chrysene 
cis-1,2-Dichloroethene 
Cobalt 
Cyclohexane 
Dibenz a,h)anthracene 
Di-n-octyl Phthalate 
Endosulfan " 
Endosulfan Sulfate 
Endrin Ketone 
Fluorene 
[gamma-BHC (Lindane) 
Heptachlor Epoxide 
Indeno(1,2,3-cd)pyrene 
Iron 
Isopropylbenzene (Cumene) 
Lithium 
m,p-Cresol 
Manganese 
Molybdenum 
MTBE 
Nickel 
a-Cresol 
Phenanthrene 
Selenium 
Silver 
Strontium 
Thallium 
Titanium 
Vanadium 
Vinyl Chloride 

Notes: 

TABLE 3 
EXPOSURE POINT CONCENTATIONS (mg/L) 

SOUTH AREA ZONE A GROUNDWATER 

Average RME EPC (1) Notes: 

1.BSE-04 1.40E-03 RME EPC is max detect 
2.10E-03 1.S0E-02 RME EPC is max detect 
4.30E-04 3.00E-03 RME EPC is max detect 
7.76E-04 B.BOE-03 RME EPC is max detect 
3.34E-06 1.00E-OS RME EPC is max detect 
3.72E-03 4.60E-02 RME EPC is max detect 
1.00E-03 6.S0E-03 RME EPC is max detect 
7.13E-01 7.S2E+00 RME EPC is max detect 
1.02E-02 4.30E-02 RME EPC is max detect 
1.61E-02 S.70E-02 RME EPC is max detect 
9.BBE-02 2.20E-01 RME EPC is max detect 
4.2SE-04 4.20E-03 RME EPC is max detect 
1.06E-04 6.00E-04 RME EPC is max detect 
3.26E-04 2.BOE-03 RME EPC is max detect 
2.11 E-04 1.60E-03 RME EPC is max detect 
B.40E-04 1.20E-03 RME EPC is max detect 
1.46E-03 6.00E-04 RME EPC is max detect* 
2.67E+00 4.04E+00 RME EPC is max detect 
7.00E-04 B.40E-03 RME EPC is max detect 
6.S0E-OS 3.00E-04 RME EPC is max detect 
S.S3E-02 1.S0E-01 RME EPC is max detect 
1.93E-04 6.00E-04 RME EPC is max detect 
3.27E-03 3.00E-02 RME EPC is max detect 
3.06E-03 B.90E-03 RME EPC is max detect 
6.09E-04 6.BOE-03 RME EPC is max detect 
2.90E-04 2.10E-03 RME EPC is max detect 
2.0BE-04 7.00E-04 RME EPC is max detect 
S.61E-06 3.10E-OS RME EPC is max detect 
B.S7E-06 1.00E-04 RME EPC is max detect 
3.74E-06 2.30E-OS RME EPC is max detect 
1.B4E-04 1.00E-03 RME EPC is max detect 
7.66E-06 4.20E-OS RME EPC is max detect 
S.07E-06 2.01E-OS RME EPC is max detect 
2.92E-04 2.40E-03 RME EPC is max detect 
6.39E+00 2.S2E+01 RME EPC is max detect 
1.7BE-04 1.60E-03 RME EPC is max detect 
3.61 E-01 6.60E-01 RME EPC is max detect 
1.10E-03 B.20E-03 RME EPC is max detect 
4.1SE+00 1.2BE+01 RME EPC is max detect 
2.30E-03 2.00E-03 RME EPC is max detect 
3.90E-03 3.20E-02 RME EPC is max detect 
7.40E-03 2.20E-02 RME EPC is max detect 
4.47E-04 4.40E-03 RME EPC is max detect 
2.12E-04 1.60E-03 RME EPC is max detect 
9.0BE-03 3.BOE-02 RME EPC is max detect 
7.3BE-03 9.46E+00 RME EPC is max detect 
9.03E+00 1.71 E+01 RME EPC is max detect 
2.00E-03 7.30E-03 RME EPC is max detect 
S.30E-03 3.10E-02 RME EPC is max detect 
B.S6E-03 2.30E-02 RME EPC is max detect 
1.BSE-04 1.90E-03 RME EPC is max detect 

*The maximum detected value is sometimes lower than the average since 1/2 of the reporting limit was 

# of Detects/# 
of Samples 

1 of 13 
3 of 13 
1 of 13 
1 of 13 
1 of 13 
1 of 13 
1 of 13 
7 of 13 
B of 13 
2 of 13 
13 of 13 
1 of 13 
1 of 13 
1 of 13 
1 of 13 
B of 13 
2 of 13 
13 of 13 
1 of 13 
1 of 13 

13 of 13 
1 of 13 
4 of 13 
7 of 13 
1 of 13 
1 of 13 
1 of 13 
1 of 14 
1 of 14 
1 of 13 
1 of 13 
2 of 14 
1 of 14 
1 of 13 
13 of 13 
1 of 13 

13 of 13 
1 of 13 

13 of 13 
1 of 13 
3 of 13 
10 of 14 
1 of 13 
1 of 13 
2 of 13 
12 of 13 
13 of 13 
1 of 13 
7 of 13 
7 of 13 
1 of 13 

used as a proxy value when it was not detected and because J flagged data (estimated) were used in the risk assessment. 
+ Chemicals of interest are any chemical measured in at least one sample. 
(1) RME EPC is the reasonable maximim exposure exposure point concentration. 



TABLE 4 
EXPOSURE POINT CONCENTRATIONS (mg/L) 

INTRACOASTAL WATERWAY SURFACE WATER (TOTAL) 

Chemical of Interest+ Average Max Detection Min Detection 

Acrylonitrile 9.3BE-04 2.10E-03 2.10E-03 
Aluminum 4.05E-01 5.50E-01 2.BOE-01 
Barium 2.40E-02 2.60E-02 2.20E-02 
Boron 4.69E+OO 4.B1E+OO 4.60E+00 
Chromium 7.9BE-02 1.20E-01 7.00E-02 
Copper 6.53E-03 1.10E-02 9.10E-03 
Iron 4.63E-01 5.90E-01 3.20E-01 
Lithium 2.53E-01 2.70E-01 2.20E-01 
Manganese 4.03E-02 4.BOE-02 3.30E-02 
Silver 2.BOE-03 3.70E-03 2.BOE-03 
Strontium 7.22E+00 7.35E+00 6.95E+OO 
Titanium 3.90E-03 5.70E-03 2.00E-03 
Vanadium 4.25E-02 6.10E-02 3.50E-02 

Notes: 
+ Chemicals of interest are any chemical measured in at least one sample. 
(1) _ From Tier 1 Contact Recreation Water PCls. TCEQ, March 31, 2006. 
(2) RME EPC is the reasonable maximim exposure exposure point concentration. 

TOIRWcomb (1) RME EPC(2) 

7.57E-02 2.10E-03 
4.03E+02 5.50E-01 
6.49E+01 2.60E-02 
7.44E+01 4.B1E+OO 
1.26E+02 1.20E-01 
3.31E+01 1.10E-02 

-- 5.90E-01 
1.65E+01 2.70E-01 
4.09E+01 4.BOE-02 
1.57E+00 3.70E-03 
3.3BE+02 7.35E+OO 
B.67E+04 5.70E-03 
1.0BE+OO 6.10E-02 

# of Detects/# 
Statistic Used of Samples 

RME EPC is max detect 1 of 4 
RME EPC is max detect 4 of 4 
RME EPC is max detect 40f4 
RME EPC is max detect 4 of 4 
RME EPC is max detect 40f4 
RME EPC is max detect 20f4 
RME EPC is max detect 40f4 
RME EPC is max detect 40f4 
RME EPC is max detect 4 of 4 
RME EPC is max detect 30f4 
RME EPC is max detect 40f4 
RME EPC is max detect 40f4 
RME EPC is max detect 40f4 



TABLE 5 
EXPOSURE POINT CONCENTRATIONS (mg/L) 

INTRACOASTAL WATERWAY BACKGROUND SURFACE WATER (TOTAL) 

Chemical of Interest+ Average Max Detection Min Detection 

4,4'-000 3.30E-06 7.62E-06 3.60E-06 
4,4'-00T 4.93E-06 1.30E-05 1.30E-05 
Acetone 1.47E-03 4.52E-03 4.52E-03 
Aldrin 9.24E-06 1.10E-05 4.40E-06 
Aluminum 2.44E-01 4.00E-01 2.10E-01 
Barium 1.96E-02 2.00E-02 2.00E-02 
Benzo(g,h,i)perylene 1.20E-04 2.02E-04 2.02E-04 
Benzo(k)fluoranthene 1.73E-04 3.11E-04 3.11E-04 
Bis(ethylhexYl) Phthalate 4. 17E-03 1.97E-02 1.94E-02 
Boron 4.3BE+00 4.50E+00 4.27E+00 
Chromium 7.B4E-02 7.90E-02 7.BOE-02 
Chromium VI 6.20E-03 1.10E-02 1.10E-02 
Chrysene 1.61E-04 3.6BE-04 3.6BE-04 
Oi-n-butyl Phthalate 6.70E-04 1.42E-03 B.2BE-04 
Oi-n-octyl Phthalate 2.65E-04 6.50E-04 6.50E-04 
Iron 3.40E-01 4.30E-01 3.40E-01 
lithium 3.00E-01 3.40E-01 2.70E-01 
Manganese 3.60E-02 4.10E-02 3.40E-02 
MethoxYclor 3.66E-06 1.40E-05 1.40E-05 
Molybdenum 2.72E-03 4.20E-03 1.BOE-03 
Silver 5.43E-03 5.90E-03 4.70E-03 
Strontium 7.76E+00 B.31E+00 7.31E+00 
Titanium 2.9BE-03 4.20E-03 2.40E-03 
Vanadium 4.14E-02 3.70E-02 1.10E-02 

Notes: 

+ Chemicals of interest are any chemical measured in at least one sample. 
(1) _ From Tier 1 Contact Recreation Water PCls. TCEQ, March 31,2006. 

(2) RME EPC is the reasonable maximim exposure exposure point concentration. 

TO!RW
comb 

(1) RME EPC(2) 

--- 7.62E-06 
--- 1.30E-05 

7.BOE+02 4.52E-03 
--- 1.10E-05 

4.03E+02 4.00E-01 
6.49E+01 2.00E-02 

--- 2.02E-04 
--- 3.11E-04 
-- 1.97E-02 

7.44E+01 4.50E+00 
1.26E+02 7.90E-02 
2.43E-01 1.10E-02 

- 3.6BE-04 
4.49E+00 1.42E-03 

-- 6.50E-04 
-- 4.30E-01 

1.65E+01 3.40E-01 
4.09E+01 4.10E-02 
7.19E-02 1.40E-05 
3.47E+00 4.20E-03 
1.57E+00 5.90E-03 
3.3BE+02 B.31E+00 
B.67E+04 4.20E-03 
1.0BE+00 3.70E-02 

# of Detects/# 
Statistic Used of Samples 

RME EPC is max detect 20f4 
RME EPC is max detect 10f4 
RME EPC is max detect 10f4 
RME EPC is max detect 40f4 
RME EPC is max detect 40f4 
RME EPC is max detect 40f4 
RME EPC is max detect 10f4 
RME EPC is max detect 10f4 
RME EPC is max detect 20f4 
RME EPC is max detect 40f4 
RME EPC is max detect 40f4 
RME EPC Is max detect 10f4 
RME EPC is max detect 10f4 
RME EPC is max detect 20f4 
RME EPC is max detect 10f4 
RME EPC is max detect 40f4 
RME EPC is max detect 40f4 
RME EPC is max detect 40f4 
RME EPC is max detect 10f4 
RME EPC is max detect 20f4 
RME EPC is max detect 40f4 
RME EPC is max detect 40f4 
RME EPC is max detect 40f4 
RME EPC is max detect 40f4 



Chemical of Interest+ Average 

1,2-Dichloroethane 4.10E-04 
1,2-Diphenylhydrazine/azobenzene 7.30E-03 
2-Methylnaphthalene B.30E-03 
3,3'-Dichlorobenzidine 4.0BE-02 
4,4'-DDT 4.11E-04 
4,6-Dlnitro-2-methylphenol 1.70E-02 
Acenaphthylene 1.16E-02 
Aluminum 6.B5E+03 
Anthracene 2.01E-02 
Antimony 2.25E+00 
Arsenic 4.03E+00 
Atrazine (Aatrex) 1.79E-02 
Barium 2.15E+02 
Benzo(a)anthracene 4.54E-02 

8enzo(a)pyrene 6.61E-02 
Benzo(b )fluoranthene 1.00E-01 
Benzo(g,h,i)perylene 6.61E-02 
Benzo(k)fluoranthene 5.B9E-02 
Beryllium 4.63E-01 
Boron 1.20E+01 
Butyl Benzyl Phthalate 2.0BE-02 
Carbazole 1.51E-02 
Chloroform 9.02E-04 
Chromium 9.21E+00 
CQrysene 7.74E-02 
Cobalt 4.39E+00 
Copper 7.11E+00 
Cyclohexane 2.30E-03 

Dibenz(a,h)anthracene 4.3SE-02 
Dibenzofuran 1.23E-02 
Diethyl Phthalate 1.35E-02 
Di-n-octyl Phthalate 1.BOE-02 
Fluoranthene 1.13E-01 
Fluorene 1.22E-02 
Igamma-Chlordane 3.13E-04 
Hexachlorobenzene 1.00E-02 
Indeno(1,2,3-cd)pyrene 7.22E-02 
Iron 1.34E+04 
Lead 1.16E+01 
Isopropylbenzene (cumene) 1.00E-03 
Lithium 1.05E+01 
Manganese 2.B3E+02 
Mercury 2.01E-02 
Methylcyclohexane 9.51E-04 
Molybdenum 6.67E-01 
Nickel 9.59E+00 
n-Nitrosodiphenylamine 1.02E-02 
Phenanthrene 7.46E-02 
Pyrene 1.30E-01 
Silver 1.72E-01 
Strontium 4.49E+01 
Titanium 2.56E+01 
Toluene 1.40E-03 
Vanadium 1.39E+01 
Zinc 4.54E+01 

Notes: 

TABLE 6 
EXPOSURE POINT CONCENTRATIONS (mg/kg) 

INTRACOASTAL WATERWAY SEDIMENT 

Max 
Detection Min Detection TotSedcomb (1) 95% UCL 

3.02E-03 3.02E-03 6.0E+02 1.10E-03 
3.17E-02 3.17E-02 1.3E+02 1.03E-02 
1.BBE-02 1.BBE-02 4.9E+02 9.60E-03 
1.51E-01 1.51E-01 3.2E+01 5.3BE-02 
3.32E-03 4.B1E-04 B.7E+01 2.30E-03 
6.27E-02 6.27E-02 3.1E+02 2.24E-02 
6.31E-02 2.39E-02 7.4E+03 2.73E-02 
1.25E+04 3.90E+03 1.5E+05 7.BBE+03 
7.53E-02 2.36E-02 3.7E+04 4.24E-02 
B.14E+00 7.40E-01 B.3E+01 2.99E+00 
7.62E+00 2.41E+00 1.1E+02 4.64E+00 
B.14E-02 B.14E-02 6.4E+01 2.54E-02 
3.77E+02 1.16E+02 2.3E+04 2.43E+02 
3.95E-01 6.75E-02 1.6E+01 3.01E-01 

4.4SE-01 S.2SE-02 1.6E+OO 3.S2E-01 
6.11E-01 3.24E-02 1.6E+01 4.91E-01 
4.42E-01 1.73E-02 3.7E+03 3.57E-01 
3.1BE-01 4.74E-02 1.6E+02 2.71E-01 
B.20E-01 2.90E-01 2.7E+01 5.2BE-01 
2.72E+01 1.25E+01 1.1E+05 2.72E+01 
2.02E-01 2.02E-01 3.1E+04 7.35E-02 
B.61E-02 1.95E-02 7.1E+02 3.B4E-02 
5.27E-03 5.04E-03 7.3E+03 5.00E-03 
1.44E+01 5.01E+00 3.6E+04 1.04E+01 
4.75E-01 1.37E-02 1.6E+03 1.53E-01 
7.16E+00 3.05E+00 3.2E+04 4.BBE+00 
1.26E+01 3.2BE+00 2.1E+04 B.43E+00 
1.92E-03 1.92E-03 1.0E+06 2.90E-03 

2.3SE-01 S.11E-02 1.6E+OO 2.0SE-01 
3.05E-02 2.6BE-02 6.1E+02 1.52E-02 
3.B9E-02 3.B9E-02 1.2E+05 1.66E-02 
1.92E-01 1.47E-02 3.1E+03 6.B6E-02 
B.04E-01 2.22E-02 4.9E+03 6.14E-01 
4.60E-02 1.24E-02 4.9E+03 2.43E-02 
B.26E-04 6.3BE-04 4.1E+01 5.70E-04 
3.19E-02 3.19E-02 B.9E+00 1.26E-02 
4.05E-01 5.56E-02 1.6E+01 3.47E-01 
2.B2E+04 6.75E+03 --- 1.60E+04 
3.23E+01 5.00E+00 5.0E+02 1.4BE+01 
7.04E-03 4.64E-03 7.3E+04 5.BOE-03 
2.00E+01 6.40E+00 1.1E+04 1.21 E+01 
4.74E+02 1.92E+02 1.4E+04 3.22E+02 
3.60E-02 1.10E-02 3.4E+01 2.33E-02 
3.70E-03 3.70E-03 1.0E+06 1.30E-03 
5.66E+00 1.40E-01 1.BE+03 2.15E+00 
1.67E+01 5.BOE+00 1.4E+03 1.0BE+01 
4.34E-02 4.34E-02 9.OE+02 1.41 E-02 
5.0BE-01 3.11E-02 3.7E+03 3.BBE-01 
B.62E-01 1.76E-02 3.7E+03 6.7BE-01 
5.40E-01 3.00E-01 3.5E+02 3.76E-01 
B.17E+01 3.2BE+01 1.5E+05 5.12E+01 
3.66E+01 1.91E+01 1.0E+06 2.7BE+01 
5.B1E-03 5.B1E-03 5.9E+04 2.00E-03 
2.12E+01 9.06E+00 3.3E+02 1.54E+01 
9.26E+01 1.BOE+01 7.6E+04 5.41E+01 

* Recommended UCl exceeds maximum observation so the maximum measured concentration was used as the EPC. 

Statistic Used (2) 

95% Chebyshev 
95% Student's-t 
95% Student's-t 
95% Student's-t 
99% Chebyshev 
95% Student's-t 
95% Chebyshev 
95% Student's-t 
95% Chebyshev 

95% Approx. Gamma 
95% Student's-t 
95% Student's-t 

95% Approx. Gamma 
99% Cheb}'Shev 

99% Chebyshev 
99% Chebyshev 
99% Chebyshev 
99% Chebyshev 
95% Student's-t 

Maximum* 
95% Cheb}'Shev 
95% Chebyshev 
99% Chebyshev 
95% Student's-t 

95% Approx. Gamma 
95% Student's-t 
95% Student's-t 

95% Approx. Gamma 

99% Chebyshev 
95% Student's-t 
95% Student's-t 
95% Chebyshev 
99% Chebyshev 
95% Chebyshev 
95% Chebyshev 
95% Student's-t 
99% Chebyshev 

95% Approx. Gamma 
95% Approx. Gamma 

99% Chebyshev 
95% Student's-t 
95% Student's-t 
95% Student's-t 

95% Approx. Gamma 
95% Cheby_shev 
95% Student's-t 
95% Student's-t 
99% Chebyshev 
99% Chebyshev 

Maximum* 
95% Student's-t 
95% Student's-t 

95% Approx. Gamma 
95% Student's-t 
95% Student's-t 

+ Chemicals of interest are any chemical measured in at least one sample at a frequency of detection greater than five percent. Bolded compounds have a 
maximum concentration that exceeded the screening value. 
(1) _ From Tier 1 Sediment PCls. TCEQ, March 31,2006. 

(2) _ Recommended exposure point concentration to be used based on data distribution per Pro UCl (see Appendix A). When the compound was not detected 
in a given sample, one-half of the sample detection limit was used as the proxy concentration for that sample. 

# of Detects/# 
of Samples 

1 of 16 
1 of 16 
1 of 16 
1 of 16 
4 of 17 
1 of 16 
2 of 16 
16 of 16 
6 of 16 
16 of 16 
16 of 16 
1 of 16 

16 of 16 
3 of 16 

6of16 
9 of 16 
7 of 16 
6 of 16 
16 of 16 
10 of 16 
1 of 16 
3 of 16 
2 of 16 
16 of 16 
10 of 16 
16 of 16 
16 of 16 
1 of 16 

6 of 16 
2 of 16 
1 of 16 
2 of 16 
B of 16 
4 of 16 
4 of 16 
1 of 16 
6 of 16 
16 of 16 
16 of 16 
2 of 16 
16 of 16 
16 of 16 
16 of 16 
1 of 16 

16 of 16 
16 of 16 
1 of 16 
B of 16 
10 of 16 
6 of 16 
16 of 16 
16 of 16 
1 of 16 

16 of 16 
16 of 16 



Chemical of Interest+ 

1,2,4-Trimethylbenzene 
1 ,4-Dichlorobenzene 
2-Butanone 
4,4'-DDT 

Aluminum 
Antimony 
Arsenic 
Barium 
Benzo(b)fluoranthene 
Beryllium 
Boron 
Carbon Disulfide 
Chromium 
cis-1,2-Dichloroethene 
Cobalt 
Copper 
Iron 
Lead 
Lithium 
Manganese 
Mercury 
Molybdenum 
Nickel 
Strontium 
Titanium 
Trichloroethene 

Vanadium 
Xylene 
Zinc 

Notes: 

TABLE 7 
EXPOSURE POINT CONCENTATION (mg/kg) 

INTRACOASTAL WATERWAY BACKGROUND SEDIMENT 

Max Min 
Average Detection Detection TotSedcomb (1) 95% UCL 

9.10E-04 3.91E-03 3.91 E-03 3.7E+04 2.00E-03 
1.40E-03 4.11 E-03 4.11E-03 2.3E+03 2.80E-03 
1.10E-03 2.16E-03 2.00E-03 4.4E+05 1.70E-03 
1.56E-04 5.70E-04 5.70E-04 8.7E+01 3.82E-04. 

1.22E+04 2.18E+04 4.73E+03 1.5E+05 1.65E+04 
4.02E+00 7.33E+00 1.68E+00 8.3E+01 5.40E+00 
5.81E+00 9.62E+00 2.36E+00 1.1 E+02 7.74E+00 
209.7.2 2.80E+02 1.11 E+02 2.3E+04 2.39E+02 

8.70E-03 3.69E-02 3.69E-02 1.6E+01 2.41 E-02 
7.66E-01 1.32E+00 3.20E-01 2.7E+01 1.02E+00 
2.76E+01 4.79E+01 1.33E+01 1.1E+05 3.56E+01 
1.50E-03 8.41 E-03 3.41 E-03 7.3E+04 4.80E-03 
1.28E+01 2.25E+01 5.81E+00 3.6E+04 1.69E+01 
3.40E-03 2.84E-02 2.84E-02 7.3E+03 3.45E-02 
6.70E+00 1.18E+01 3.32E+00 3.2E+04 8.66E+00 
8.14E+00 1.68E+01 2.68E+00 2.1E+04 1.13E+01 
1.65E+04 2.79E+04 7.44E+03 --- 2.15E+04 
9.59E+00 1.45E+01 5.34E+00 5.0E+02 1.18E+01 
2.14E+01 4.46E+01 7.29E+00 1.1E+04 3.03E+01 
3.31E+02 4.42E+02 2.12E+02 1.4E+04 3.86E+02 
1.76E-02 5.00E-02 6.50E-03 3.4E+01 2.73E-02 
2.41 E-01 3.50E-01 1.60E-01 1.8E+03 2.83E-01 
1.49E+01 2.73E+01 6.31E+00 1.4E+03 1.99E+01 
5.92E+01 8.74E+01 3.48E+01 1.5E+05 7.28E+01 
3.18E+01 5.45E+01 2.11 E+01 1.0E+06 3.83E+01 
2.10E-03 1.59E-02 1.59E-02 4.4E+03 4.30E-03 

2.02E+01 3.42E+01 1.02E+01 3.3E+02 2.59E+01 
1.70E-03 3.35E-03 3.35E-03 1.5E+05 2.60E-03 
3.60E+01 5.41 E+01 1.93E+01 7.6E+04 4.45E+01 

#of 
Detects/# 

of 
Statistic Used (2) Samples 

95% Approx. Gamma 1 of 9 
95% Approx. Gamma 10f9 

95% Student's-t 20f9 
95% Chebyshev 10f9 

95% Student's-t 90f9 
95% Student's-t 90f9 
95% Student's-t 90f9 
95% Student's-t 90f9 
95% Chebyshev 1 of 9 
95% Student's-t 90f9 
95% Student's-t 90f9 

95% Approx. Gamma 20f9 
95% Student's-t 90f9 
99% Chebyshev 10f9 
95% Student's-t 90f9 
95% Student's-t 9 of 9 
95% Student's-t 9 of 9 
95% Student's-t 90f9 
95% Student's-t 90f9 
95% Student's-t 90f9 

95% Approx. Gamma 90f9 
95% Student's-t 90f9 
95% Student's-t 90f9 
95% Student's-t 9 of 9 
95% Student's-t 90f9 
99% Chebyshev 10f9 

95% Student's-t 90f9 
95% Student's-t 10f9 
95% Student's-t 90f9 

+ Chemicals of interest are any chemical measured in at least one sample at a frequency of detection greater than five percent. Bolded compounds have a 
maximum concentration that exceeded the screening value. 
(1) _ From Tier 1 Sediment PCls. TCEQ, March 31, 2006. 

(2) _ Recommended exposure point concentration to be used based on data distribution per Pro UCl (see Appendix A). When the compound was not detected 
in a given sample, one-half of the sample detection limit was used as the proxy concentration for that sample. 



Max 
Chemical of Interest' Average Detection 

2-Mettlylnaphthalene 0.0123 0.053 
4,4'-DDE 0.0011 0.0149 
4,4'-DDT 0.0012 0.0108 
Acenaphthene 0.0161 0.157 
Acenaphthylene 0.0099 0.0555 

Aluminum 10673 16800 
Anthracene 0.0257 0.264 
Antimony 1.744 8.09 
Aroclor-1254 0.0037 0.0122 

Arsenic 2.522 5.69 
Barium 145.2 476 

Benzo(a anthracene 0.0715 1.18 
Benzo(a Ipyrene 0.114 1.42 
Benzo(b fluoranthene 0.146 1.62 
Benzo(g h ilpervlene 0.132 1.28 
Benzo(k)fluoranthene 0.0689 0.799 
Beryllium 0.708 2.88 
Bis(2-ethylhexyl)phthalate 0.0462 0.239 
Boron 8.028 39.2 
ButyJ Benzyl Phthalate 0.016 0.151 
Cadmium 0.207 0.8 
Carbazole 0.0153 0.128 

Chromium 20.26 128 
Cilrysene 0.102 1.3 
Cobalt 5.789 7.87 
Copper 24.13 200 

Dibenz(a,h)anthracene 0.0471 0.404 
Dibenzofuran 0.0129 0.0862 
Dieldrin 0.0004866 0.00545 
Diethyl Phthalate 0.0113 0.011 
DI-n-butvl Phthalate 0.0179 0.01 
Di-n-octyl Phthalate 0.0144 0.123 
Endrin 0.000304 0.00149 
Endrin Ketone 0.000874 0.00966 
Fluoranthene 0.159 2.19 
Fluorene 0.0163 0.141 

Indeno(1,2,3-cd)pyrene 0.151 1.51 
Iron 19477 102000 
Lead 57.7 471 
Lithium 16.57 26.6 
Manganese 369.5 1210 
Mercurv 0.0126 0.064 
Molybdenum 0.949 10.7 
Nickel 17.04 51.7 
Phenanthrene 0.109 1.34 
Pyrene 0.147 1.87 
Silver 0.0543 0.41 
Strontium 57.32 93.6 
Thallium 0.109 0.63 
Tin 0.625 3.67 
Titanium 20.67 55.9 
Vanadium 19.66 45.8 
IZlnc 418.4 5640 

Notes: 
• Surface soil was collected from 0 to 0.5 ft. below ground surface. 

TABLE 8 
EXPOSURE POINT CONCENTRATIONS (mg/kg) 

NORTH AREA SURFACE SOil· 

EPA Region 6 

Min Soil Screening 

Detection TO\Soil
comb 

(1) Criteria (2) 

0.01 2.5E+03 --
0.00216 7.3E+01 7.8E+00 

0.000597 6.8E+01 7.8E+00 
0.021 3.7E+04 3.3E+04 

0.0555 3.7E+04 ---
1810 5.7E+05 1.0E+05 

0.00887 1.9E+05 1.0E+05 
1.66 3.1E+02 4.5E+02 

0.0122 -- 8.3E-01 

0.54 2.0E+02 1.8E+00 
46.1 8.9E+04 7.9E+04 

1.18 2.4E+01 2.3E+00 
0.0135 2.4E+00 2.3E-01 
0.0487 2.4E+01 2.3E+00 
0.0237 1.9E+04 --
0.011 2.4E+02 2.3E+01 
0.066 2.5E+02 2.2E+03 

0.0122 5.6E+02 1.4E+02 
3.15 1.9E+05 1.0E+05 

0.151 1.0E+04 2.4E+02 
0.28 8.5E+02 5.6E+02 

0.013 9.5E+02 9.6E+01 

7.9 5.7E+04 5.0E+02 
0.011 2.4E+03 2.3E+02 
2.81 2.7E+02 2.1E+03 
5.9 3.7E+04 4.2E+04 

0.045 2.4E+00 2.3E-01 
0.0862 2.7E+03 1.7E+03 

0.00545 1.1E+00 1.2E-01 
0.011 2.0E+03 1.0E+05 
0.01 1.6E+04 6.8E+04 

0.0154 1.3E+04 2.7E+04 
0.00149 1.3E+02 2.1E+02 
0.00966 1.8E+02 --
0.0214 2.5E+04 2.4E+04 
0.017 2.5E+04 2.6E+04 

0.02 2.4E+01 2.3E+00 
8450 --- 1.0E+05 
8.22 1.6E+03 8.0E+02 
2.59 1.9E+03 2.3E+04 
82.3 2.4E+04 3.5E+04 

0.006 3.3E+00 3.4E+02 
0.085 4.5E+03 5.7E+03 
11.7 7.9E+03 2.3E+04 

0.018 1.9E+04 --
0.0149 1.9E+04 3.2E+04 
0.092 1.7E+03 5.7E+03 
26.6 4.9E+05 1.0E+05 
0.63 7.8E+01 ---
0.68 4.0E+05 ---
3.41 1.0E+06 ---
7.85 2.3E+03 1.1E+03 
29.5 2.5E+05 1.0E+05 

95% UCl Statistic Used (3) 

0.0275 95% Chebyshev 
0.0093 99% Cheby_shev 
0.0073 99% Chebyshev 
0.0528 95% Chebyshev 
0.0234 95% Chebyshev 

12185 95% Student's-t 
0.168 99% Chebyshev 
6.777 99% Chebyshev 

0.0077 95% Cheby_shev 

2.999 95% Student's-t 
264.2 95% Chebyshev 

0.72 99% Chebyshev 
0.888 99% Cheby_shev 
0.352 95% Adjusted Gamma 
0.842 99% Chebyshev 
0.505 99% Chebyshev 
2.125 99% Chebyshev 

0.0978 95% Chebyshev 
13.49 95% Approx. Gamma 

0.0514 95% Chebyshev 
0.799 99% Chebyshev 
0.045 95% Chebyshev 

48.59 95% Student's-t 
0.812 99% Chebyshev 
6.406 95% Student's-t 
70.01 95% Chebyshev 

0.284 99% Cheb~shev 
0.0336 95% Chebyshev 
0.0034 99% Chebyshev 
0.0215 95% Chebyshev 
0.0357 95% Chebyshev 
0.0428 95% Chebyshev 

0.000759 95% Chebyshev 
0.0031 95% Chebyshev 
1.358 99% Chebyshev 

0.0496 95% Chebyshev 

0.969 99% Chebyshev 
41127 95% Chebyshev 
318.3 99% Chebyshev 
18.68 95% Student's-t 
473.3 95% Approx. Gamma 

0.0218 95% Approx. Gamma 
6.812 99% Chebyshev 
20.76 95% Student's-t 
0.845 99% Chebyshev 
1.169 99% Chebyshev 
0.148 95% Chebyshev 
65.4 95% Student's-t 
0.273 95% Chebyshev 
1.494 95% Cheb~hev 
26.26 95% Approx. Gamma 
23.4 95% Student's-t 
3485 99% Chebyshev 

, Chemicals of interest are any chemical measured in at least one sample at a frequency of detection greater than five percent. Bolded compounds have a 
maximum concentration that exceeded the screening value. 

# of Detects/# of 
Samples 

3 of 18 
20f18 
7 of 18 
2 of 18 
1 of 18 

18 of 18 
4 of 18 
9 of 18 
1 of 18 

17 of 18 
180f18 

1 of 18 
7 of 18 
8 of 18 
10 of 18 
4 of 18 
17 of 18 
60f18 
13 of 18 
1 of 18 
80f18 
40f18 

18 of 18 
7 of 18 
18 of 18 
18 of 18 

40f18 
1 of 18 
1 of 18 
1 of 18 
1 of 18 
20f18 
1 of 18 
1 of 18 
6 of 18 
30f 18 

90f18 
18 of 18 
18 of 18 
18 of 18 
18 of 18 
80f18 
11 of 18 
18 of 18 
7 of 18 
8 of 18 
20f18 
18 of 18 
1 of 18 
4 of 18 
18 of 18 
18 of 18 
18 of 18 

(1) _ TO\Soilcomb PCl = TCEQ Protective Concentration Level for 30 acre source area Commercial/Industrial total soil combined pathway (Includes inhalation; ingestion; dermal pathways). 

(2) _ From EPA's "Region 6 Human Health Medium-Specific Screening Levels 2004-2005". Industrial Outdoor Worker. 
(3) _ Recommended exposure point concentration to be used based on data distribution per Pro UCL (see Appendix A). When the compound was not detected 
in a given sample, one-half of the sample detection limit was used as the proxy concentration for that sample. 



Max 
Chemical of Interest" Average Detection 

1 1-Dichloroethane 0.0286 0.518 
1 ,1-Dichloroethene 0.0179 0.313 
1,2-Dichloroethane 0.0106 0.177 
2-Butanone 0.0029 0.208 
2-Methylnaphthalene 0.0103 0.053 
44'-DDE 0.0007 0.0149 
44'-DDT 0.000704 0.0108 
Acenaphthene 0.0142 0.157 
Aluminum 11971 18300 
Anthracene 0.0215 0.264 
Antimony 1.416 8.09 
Aroclor-1254 0.0056 0.0938 
Arsenic 2.573 5.69 
Barium 142.1 362 
Benzene 0.0027 0.00632 
Benzo(a)anthracene 0.068 1.18 
Benzo(a)pyrene 0.0922 1.42 
Benzo(b)fluoranthene 0.12 1.62 
Benzo(Q,h i\pervlene 0.0961 1.28 
Benzo(k)fluoranthene 0.0601 0.799 
Bervllium 0.752 2.88 
BIs(2-ethylhexyl)phthalate 0.0428 0.239 
Boron 7.576 39.2 
Bromoform 0.0023 0.018 
Butvl Benzyl Phthalate 0.0125 0.151 
Cadmium 0.193 0.8 
Carbazole 0.0143 0.128 
Carbon Disulfide 0.0028 0.0284 
Chromium 17.17 128 
Chrvsene 0.0885 1.3 
cis-1 2-Dlchloroethene 0.0541 0.999 
Cobalt 6.318 10.3 
Copper 18.7 200 
Cyclohexane 0.0056 0.00185 
Dibenz(a,h)anthracene 0.0384 0.404 
Dibenzofuran 0.0099 0.0862 
Dietl]yl Phthalate 0.0097 0.011 
Di-n-butyl Phthalate 0.0155 0.015 
Di-n-octyl Phthalate 0.0115 0.123 
Ettlylbenzene 0.0016 0.00502 
Fluoranthene 0.146 2.19 
Fluorene 0.0112 0.141 
Indeno(1,2,3-cd)pyrene 0.133 1.51 
Iron 17531 102000 
Methylcyclohexane 0.0024 0.00278 
Molybdenum 0.586 10.7 
Naphthalene 0.0236 0.148 
Nickel 17.17 51.7 
Silver 0.0473 0.41 
Strontium 56.15 96.2 
Tetrachloroethene 0.0127 0.223 
Tin 0.47 3.67 
Titanium 20.83 57 
Toluene 0.0046 0.0122 
Vanadium 20.54 45.8 
Xylene (total) 0.119 1.76 
Zinc 242.5 5640 

Notes: 

TABLE 9 
EXPOSURE POINT CONCENTRATIONS (mg/kg) 

NORTH AREA SOll+ 

EPA Region 6 Soil 
Min Detection TOISoilcomb (1) Screening Criteria(2) 

0.00161 4.3E+03 2.3E+03 
0.00178 3.5E+03 4.7E+02 

0.00231 1.1E+01 8.4E-01 
0.0017 7.3E+04 3.4E+04 
0.01 2.5E+03 ---

0.00216 7.3E+01 7.8E+00 
0.000597 6.8E+01 7.8E+00 

0.021 3.7E+04 3.3E+04 
1810 5.7E+05 1.0E+05 

0.00887 1.9E+05 1.0E+05 
1.66 3.1E+02 4.5E+02 

0.0122 --- 8.3E-01 
0.54 2.0E+02 1.8E+00 
46.1 8.9E+04 7.9E+04 

0.00138 1.1E+02 1.6E+00 
0.0383 2.4E+01 2.3E+00 
0.0135 2.4E+00 2.3E-01 
0.0487 2.4E+01 2.3E+00 
0.0237 1.9E+04 --
0.068 2.4E+02 2.3E+01 
0.066 2.5E+02 2.2E+03 

0.0122 5.6E+02 1.4E+02 
3.14 1.9E+05 1.0E+05 

0.011 6.0E+02 2.4E+02 
0.054 1.0E+04 2.4E+02 
0.28 8.5E+02 5.6E+02 

0.0108 9.5E+02 9.6E+01 
0.00757 7.2E+03 7.2E+02 
7.76 5.7E+04 5.0E+02 

0.0104 2.4E+03 2.3E+02 
0.0195 4.7E+03 1.6E+02 

2.81 2.7E+02 2.1E+03 
4.59 3.7E+04 4.2E+04 

0.000981 4.2E+04 6.8E+03 
0.045 2.4E+00 2.3E-01 
0.015 2.7E+03 1.7E+04 

0.00992 2.OE+03 1.0E+05 
0.01 1.6E+04 6.8E+04 

0.0154 1.3E+04 2.7E+04 
0.00114 1.0E+04 2.3E+02 
0.0214 2.5E+04 2.4E+04 
0.017 2.5E+04 2.6E+04 
0.02 2.4E+01 2.3E+00 
7120 --- 1.0E+05 
0.0015 3.3E+04 1.4E+02 
0.085 4.5E+03 5.7E+03 
0.0013 1.9E+02 2.1E+02 
9.74 7.9E+03 2.3E+04 
0.092 1.7E+03 5.7E+03 
22.1 4.9E+05 1.0E+05 

0.00135 3.3E+02 1.7E+00 
0.68 4.0E+05 --
3.41 1.0E+06 ---

0.00134 2.9E+04 5.2E+02 
7.85 2.3E+03 1.1E+03 

0.00139 6.5E+03 2.1E+02 
21.1 2.5E+05 I 1.0E+05 

I 

* Recommended UCl exceeds maximum observation, so the maximum measured concentration was used as the EPC. 
+ Soil was collected from 0 to 4 ft. below ground surface. 

95% UCl Statistic Used (3) 

0.299 99% Chebyshev 
0.181 99% Chebyshev 
0.103 99% Chebyshev 
0.121 99% Chebyshev 
0.0198 95% Chebyshev 
0.0024 95% Chebyshev 
0.0038 99% Chebyshev 
0.036 95% Chebyshev 

13092 95% Student's-t 
0.107 99% Chebyshev 
4.366 99% Chebyshev 

0.0168 95% Che~shev 
2.959 95% Student's-t 
211.7 95% Student's-t 
0.0034 95% Student's-t 
0.464 99% Chebyshev 
0.554 99% Chebyshev 
0.649 99% Chebyshev 
0.494 99% Chebyshev 
0.341 99% Chebyshev 
1.087 95% Chebyshev 

0.0753 95% Chebyshev 
20.55 99% Chebyshev 
0.013 99% Chebyshev 
0.031 95% Chebyshev 
0.59 99% Chebyshev 

0.0323 95% Chebyshev 
0.018 99% Chebyshev 
22.69 95% Student's-t 
0.529 99% Chebyshev 
0.577 99% Chebyshev 
6.808 95% Student's-t 
41.87 95% Student's-t 

0.00185 Maxlmum* 
0.177 99% Chebyshev 
0.0205 95% Chebyshev 
0.0118 95% Student's-t 
0.0248 95% Cheb}'Shev 
0.0264 95% Cheb}'Shev 
0.00502 Maxlmum* 
0.923 99% Cheb}'Shev 
0.0282 95% Cheb}'Shev 
0.577 99% Chebyshev 
21765 95% Student's-t 
0.00278 Maximum* 

3.551 99% Chebyshev 
0.102 99% Chebyshev 
18.79 95% Student's-t 
0.103 95% Student's-t 
62.05 95% Student's-t 
0.129 99% Chebyshev 
0.926 95% Chebyshev 
24.83 95% Student's-t 
0.0122 Maximum* 
22.9 95% Student's-t 
0.372 95% Adlusted Gamma 
1784 99% Chebyshev 

++ Chemicals of Interest are any chemical measured in at least one sample at a frequency of detection greater than five percent. Bolded compounds have a 
maximum concentration that exceeded the screening value. 

# of Detects/# of 
Samples 

30f19 
20f19 
40f19 
110f19 
40f36 
20f36 
70f36 
40f36 

36 of 36 
60f36 
16 of 36 
20f36 

32 of 36 
36 of 36 
12 of 19 
40f36 
10 of 36 
11 of 36 
140f36 
60f36 
35 of 36 
11 of 36 
26 of 36 
20f19 
2 of 36 
150f36 
70f36 
30f19 

36 of 36 
11 of 36 
20f19 
36 of 36 
36 of 36 
50f19 
70f36 
20f36 
20f36 
2 of 36 
30f36 
50f19 
90f36 
40f36 

13 of 36 
360f36 

60f19 
21 of 36 
60f19 
36 of 36 
30f36 
36 of 36 
3 of 19 
50f36 
36 of 36 
80f19 
36 of 36 
80f19 
36 of 36 

(1) _ TOISoileomb PCl = TCEQ Protective Concentration level for 30 acre source area Commercial/Industrial total soil combined pathway (Includes inhalation; ingestion; dermal pathways). 

(2) _ From EPA's "Region 6 Human Health Medium-Specific Screening levels 2004-2005". Industrial Outdoor Worker. 
(3) _ Recommended exposure point concentration to be used based on data distribution per Pro UCL (see Appendix A). When the compound was not detected 
in a given sample, one-half of the sample detection limit was used as the proxy concentration for that sample. 



Chemical of Interest+ 

1 ,1 ,1-Trichloroethane 
1,1-Dichloroethane 
1 ,1-Dichloroethene 
1,2,3-Trichloropropane 
1,2,4-Trimethvlbenzene 
1,2-Dichloroethane 
1,2-Dichloropropane 
2-Methylnaphthalene 
4,4'-DDD 
4,4'-DDE 
4-Chloroaniline 
4-lsopropyltoluene 
Acenaphthene 
Acetone 
Acetophenone 
alpha-BHC 
Aluminum 
Aniline 
Anthracene 
Antimony 
Arsenic 
Barium 
Benzene 
Benzo(b )fluoranthene 
Benzo{g,h,i)pervlene 
Benzoic Acid 
beta-BHC 
Bis{2-ethylhexyl)Phthalate 
Saran 
Carbazole 
Carbon Tetrachloride 
Chromium 
cis-1,2-Dichloroethene 
Cobalt 
delta-SHC 
Dibenz{a,h)anthracene 
Dibenzofuran 
Dieldrin 
Endosulfan II 
Endosulfan Sulfate 
Endrin Aldehyde 
Ethylbenzene 
Fluorene 
gamma-SHC {LindanE.ll 
Heptachlor Epoxide 
Indeno{1,2,3-cd)pyrene 
Iron 
Isopropylbenzene (Cumene) 
Lithium 
m,p-Cresol 
m,p-Xylene 
Manganese 
Methylene Chloride 
Molybdenum 
Na~hthalene 
Nickel 
n-Propylbenzene 
a-Cresol 
a-Xylene 
Phenanthrene 
~~ene 
Silver 
Strontium 
Styrene 
Tetrachloroethene 
Thallium 
Titanium 
Toluene 
Trichloroethene 
Vanadium 
Vinyl Chloride 
Xylene (total) 

Notes: 

TABLE 10 
EXPOSURE POINT CONCENTATIONS (mg/L) 

NORTH AREA ZONE A GROUNDWATER 

RME 

Average EPCll) Notes: 

1,4BE+01 1.S6E+02 RME EPC is max detect 
2.BOE+OO 3.1SE+01 RME EPC is max detect 
3,46E+OO 2.92E+01 RME EPC is max detect 
6.17E+OO 4,43E+01 RME EPC is max detect 
3.BOE-02 4.20E-02 RME EPC is max detect 
2,42E+01 3.28E+02 RME EPC is max detect 
4.90E-01 3,4SE+OO RME EPC Is max detect 
2.70E-03 1.60E-02 RME EPC is max detect 
2,4BE-06 1.90E-OS RME EPC is max detect 
2.14E-OS 2.70E-04 RME EPC is max detect 
1.S0E-03 1.30E-02 RME EPC is max detect 
2.30E-02 2.00E-03 RME EPC is max detect* 
9.00E-04 B.60E-03 RME EPC is max detect 
2.B1E-01 1.1SE-01 RME EPC is max detect* 
6.BOE-03 7,40E-02 RME EPC is max detect 
1.96E-OS 2.00E-04 RME EPC is max detect 
8.1BE-02 2.60E-01 RME EPC is max detect 
1.30E-03 1.10E-02 RME EPC is max detect 
4.30E-04 1,40E-03 RME EPC is max detect 
1.9BE-02 4.30E-02 RME EPC is max detect 
1.13E-02 2.BOE-02 RME EPC is max detect 
1.64E-01 1.3BE+OO RME EPC is max detect 
1.02E+OO B.24E+OO RME EPC is max detect 
3.23E-04 1,40E-03 RME EPC is max detect 
2.B9E-04 1.S0E-03 RME EPC is max detect 
1.10E-03 1,40E-03 RME EPC is max detect 
1.09E-OS B.30E-OS RME EPC is max detect 
3.70E-03 6.00E-04 RME EPC is max detect 
2.20E+OO 3,44E+OO RME EPC is max detect 
2.20E-03 7.70E-03 RME EPC is max detect 
S.60E-01 7.SBE+OO RME EPC is max detect 
9.10E-02 1.60E-01 RME EPC is max detect 
B.96E+OO 1.24E+02 RME EPC is max detect 
2.60E-03 1.60E-02 RME EPC is max detect 
S.97E-06 4.10E-OS RME EPC is max detect 
4.B7E-04 2.90E-03 RME EPC is max detect 
6.01E-04 4.90E-03 RME EPC is max detect 
S.01E-06 2.64E-OS RME EPC is max detect 
1.29E-OS 1.20E-04 RME EPC Is max detect 
2,46E-06 1.S6E-OS RME EPC is max detect 
1.31E-OS 1.30E-04 RME EPC is max detect 
9.69E-02 7,40E-01 RME EPC is max detect 
B.S1E-04 6.10E-03 RME EPC is max detect 
1.2SE-04 1.S0E-03 RME EPC is max detect 
S,44E-06 2.S0E-OS RME EPC is max detect 
4.73E-04 3.30E-03 RME EPC is max detect 
1.31E+01 3.66E+01 RME EPC is max detect 
2.BOE-02 3.BOE-02 RME EPC is max detect* 
3.19E-01 6.70E-01 RME EPC is max detect 
2.78E-03 1.20E-02 RME EPC is max detect 
6.BSE-02 1.6BE-01 RME EPC is max detect 
7.74E+OO 2.69E+01 RME EPC is max detect 
9.S7E+01 1.23E+03 RME EPC is max detect 
7.20E-03 S.SOE-02 RME EPC is max detect 
7.B3E-02 3.22E-01 RME EPC is max detect 
1.99E-02 1,40E-01 RME EPC is max detect 
3.60E-02 3.10E-02 RME EPC is max detect* 
1,40E-03 B.10E-03 RME EPC is max detect 
4.62E-02 4,40E-02 RME EPC is max detect* 
B.31E-04 6,40E-03 RME EPC is max detect 
2.23E-04 S.OOE-04 RME EPC is max detect 
9.14E-03 1.70E-02 RME EPC is max detect 
1.10E+01 1.BBE+01 RME EPC is max detect 
2.60E-02 2.S0E-03 RME EPC is max detect* 
1.9SE+OO 2.0SE+01 RME EPC is max detect 
4.60E-03 3.00E-02 RME EPC is max detect 
1.20E-03 3.30E-03 RME EPC is max detect 
3.3SE-01 4.0SE+OO RME EPC is max detect 
1.1SE+01 B.40E+01 RME EPC is max detect 
B,40E-03 2,40E-02 RME EPC is max detect 
S.02E-01 S.09E+OO RME EPC is max detect 
1.1SE-01 2.12E-01 RME EPC is max detect 

*The maximum detected value is sometimes lower than the average since 1/2 of the reporting limit was 
used as a proxy value when it was not detected and because J flag data were used in the risk assessment. 
+ Chemicals of interest are any chemical measured in at least one sample. 
(1) RME EPC is the reasonable maximim exposure exposure point concentration. 

# of Detects/# 
of Samples 

S of 16 
S of 12 
6 of 16 
S of 16 
1 of 12 
6 of 16 
4 of 16 
2 of 12 
1 of 12 
2 of 12 
1 of 12 
1 of 12 
1 of 12 
1 of 12 
1 of 12 
1 of 12 
S of 12 
1 of 12 
2 of 12 

11 of 12 
2 of 12 
12 of 12 
7 of 16 
1 of 12 
1 of 12 
S of 12 
2 of 12 
1 of 12 

12 of 12 
3 of 12 
1 of 16 

12 of 12 
6 of 16 
3 of 12 
2 of 12 
1 of 12 
1 of 12 
1 of 16 
6 of 17 
1 of 12 
1 of 12 
1 of 13 
3 of 12 
3 of 16 
1 of 12 
1 of 12 

12 of 12 
2 of 12 
12 of 12 
3 of 12 
1 of 12 

12 of 12 
4 of 16 
1 of 12 
1 of 13 
7 of 14 
1 of 12 
2 of 12 
1 of 12 
2 of 13 
1 of 13 

12 of 12 
12 of 12 
1 of 12 
4 of 16 
2 of 12 
3 of 12 
4 of 16 
7 of 16 
6 of 12 
3 of 16 
1 of 12 



Chemical of Interest+ Average Max Detection 

1,2-Dichloroethane 2.30E-03 3.BSE-03 
Acrolein 1.21E-02 9.29E-03 
Aluminum S.OBE-01 B.00E-01 
Barium 2.20E-01 3.70E-01 
Boron 1.96E+00 2.42E+00 
Chromium 1.49E-02 3.70E-02 
Chromium VI 3.13E-03 B.00E-03 
Copper 6.3BE-03 1.10E-02 
Iron 6.4SE-01 1.0BE+00 
Lithium 1.B9E-01 2.S0E-01 
Manganese 1.37E-01 3.40E-01 
Mercury 3.7SE-OS 7.00E-OS 
Molybdenum 9.30E-03 1.S0E-02 
Nickel 1.10E-03 2.20E-03 
Strontium S.27E+00 6.64E+00 
ITitanium 6.40E-03 9.BOE-03 
IZinc 7.30E-03 2.20E-02 

Notes: 

TABLE 11 
EXPOSURE POINT CONCENTATIONS (mg/L) 

WETLAND SURFACE WATER (TOTAL) 

Min Detection TO'RW
comb 

(1) RME EPC (2) 

2.SSE-03 1.96E-01 3.BSE-03 
9.29E-03 4.26E-01 9.30E-03 
1.70E-01 4.03E+02 B.00E-01 
1.S0E-01 6.49E+01 3.70E-01 
B.30E-01 7.44E+01 2.42E+00 
2.00E-02 1.26E+02 3.70E-02 
B.00E-03 2.43E-01 B.00E-03 
9.S0E-03 3.31E+01 1.10E-02 
1.90E-01 --- 1.0BE+00 
S.70E-02 1.6SE+01 2.S0E-01 
1.BOE-02 4.09E+01 3.40E-01 
4.00E-OS 0.0973 7.00E-OS 
S.60E-03 3.47E+00 1.S0E-02 
1.20E-03 1.13E+00 2.20E-03 
1.B7E+00 3.3BE+02 6.64E+00 
2.40E-03 B.67E+04 9.BOE-03 
2.20E-02 2.01E+02 2.20E-02 

Statistic Used 

RME EPC is max detect 
RME EPC is max detect* 
RME EPC is max detect 
RME EPC is max detect 
RME EPC is max detect 
RME EPC is max detect 
RME EPC is max detect 
RME EPC is max detect 
RME EPC is max detect 
RME EPC is max detect 
RME EPC is max detect 
RME EPC is max detect 
RME EPC is max detect 
RME EPC is max detect 
RME EPC is max detect 
RME EPC is max detect 
RME EPC is max detect 

*The maximum detected value is sometimes lower than the average since 1/2 of the reporting limit was used as a proxy value when it was not detected, and 
because J flag data were used in the risk assessment. 
+ Chemicals of interest are any chemical measured in at least one sample. 

(1) _ From Tier 1 Contact Recreation Water PCls. TCEQ, March 31, 2006. 

(2) RME EPC is the reasonable maxlmim exposure exposure point concentration. 

# of Detects/# 
of Samples 

30f4 
10f4 
40f4 
40f4 
40f4 
2 of 4 
10f4 
20f4 
40f4 
40f4 
40f4 
2 of 4 
3 of 4 
20f4 
40f4 
40f4 
10f4 



Chemical of Interest+ Average 

4-Chloroaniline 2.79E-04 
Aluminum 9.13E-01 
Antimony 3.82E-03 

Arsenic S.40E-03 
Barium 1.45E-01 
Benzo a)pyrene 1.12E-04 
Benzo b)fluoranthene 4.03E-04 
Benzo [g,h,i)perylene 3.71E-04 
Benzo k)fluoranthene 2.06E-04 
Bis(2-ethylhexyl)phthalate 1.92E-02 
Boron 2.97E+00 
Chromium 8.50E-04 
Chromium VI 8.50E-03 
Chrysene 2.48E-04 
Cobalt 9.12E-04 
Dibenz a,h)anthracene 6.26E-04 
Di-n-butyl Phthalate 3.12E-03 
Indeno(1,2,3-cd)pyrene 6.73E-04 
Iron 2.27E+00 
Lead 2.63E-03 
Lithium 1.16E-01 
Manganese 6.37E-01 
MOIy_bdenum 8.73E-03 
Nickel 4.60E-03 
Selenium 4.26E-03 
Silver 9.30E-03 
Strontium 4.47E+00 

Thallium 2.86E-03 
Titanium 1.90E-02 
Vanadium 3.20E-03 
Zinc 1.20E-01 

Notes: 

TABLE 12 
EXPOSURE POINT CONCENTATIONS (mg/L) 

POND SURFACE WATER (TOTAL) 

Max Detection Min Detection TotRWcomb (1) RME EPC (2) 

8.23E-04 8.23E-04 2.14E+00 8.00E-04 
2.22E+00 4.10E-01 4.03E+02 2.22E+00 
7.60E-03 3.00E-03 1.99E-01 7.60E-03 

1.30E-02 1.20E-02 2.8SE-02 1.30E-02 
1.90E-01 1.30E-01 6.49E+01 1.90E-01 
3.48E-04 3.48E-04 --- 3.00E-04 
1.81E-03 1.81E-03 --- 1.80E-03 
1.73E-03 1.73E-03 --- 1.70E-03 
5.42E-04 5.42E-04 --- 5.00E-04 
4.00E-02 2.90E-02 --- 4.00E-02 
3.52E+00 2.45E+00 7.44E+01 3.52E+00 
1.50E-03 1.50E-03 1.26E+02 1.50E-03 
1.60E-02 1.50E-02 2.43E-01 1.60E-02 
7.10E-04 7.10E-04 --- 7.00E-04 
3.20E-03 5.20E-04 5.33E+01 3.20E-03 
3.04E-03 3.04E-03 -- 3.00E-03 
3.81E-03 1.07E-03 4.49E+00 3.80E-03 
3.44E-03 3.44E-03 --- 3.40E-03 
6.67E+00 5.20E-01 --- 6.67E+00 
1.10E-02 1.10E-02 -- 1.10E-02 
1.60E-01 6.70E-02 1.65E+01 1.60E-01 
1.44E+00 8.50E-02 4.09E+01 1.44E+00 
1.80E-02 1.30E-02 3.47E+00 1.80E-02 
7.90E-03 3.00E-03 1.13E+01 7.90E-03 
9.80E-03 9.80E-03 4.13E+00 9.80E-03 
1.50E-02 3.70E-03 1.57E+00 1.50E-02 
7.19E+00 1.77E+00 3.38E+02 7.19E+00 

7.70E-03 6.20E-03 6.61E-02 7.70E-03 
4.40E-02 2.10E-03 8.67E+04 4.40E-02 
8.40E-03 4.30E-03 1.08E+00 8.40E-03 
6.30E-01 2.70E-02 2.01E+02 6.30E-01 

Statistic Used 

RME EPC is max detect 
RME EPC is max detect 
RME EPC is max detect 

RME EPC is max detect 
RME EPC is max detect 
RME EPC is max detect 
RME EPC is max detect 
RME EPC is max detect 
RME EPC is max detect 
RME EPC is max detect 
RME EPC is max detect 
RME EPC is max detect 
RME EPC is max detect 
RME EPC is max detect 
RME EPC is max detect 
RME EPC is max detect 
RME EPC is max detect 
RME EPC is max detect 
RME EPC is max detect 
RME EPC is max detect 
RME EPC is max detect 
RME EPC is max detect 
RME EPC is max detect 
RME EPC is max detect 
RME EPC is max detect 
RME EPC is max detect 
RME EPC is max detect 

RME EPC is max detect 
RME EPC is max detect 
RME EPC is max detect 
RME EPC is max detect 

+ Chemicals of interest are any chemical measured in at least one sample at a frequency of detection greater than five percent. Balded compounds have a 
maximum concentration that exceeded the screening value. 
(1) _ From Tier 1 Contact Recreation Water PCls. TCEQ, March 31, 2006. 

(2) RME EPC is the reasonable maximim exposure exposure point concentration. 

# of Detects/# of 
Samples 

1 of 6 
5 of6 
3 of6 

20f6 
6 of6 
1 of 6 
1 of 6 
10f6 
10f6 
3 of6 
6 of6 
10f6 
2 of6 
1 of 6 
2 of6 
10f6 
5 of6 
1 of 6 
6 of6 
1 of 6 
6 of6 
6 of6 
3 of6 
6 of6 
1 of 6 
6 of6 
6 of6 

20f6 
6 of6 
3 of6 
3 of6 



Chemical of Interest Average 

1,2-Dichloroethane 2.49E-04 
2-Methylnaphthalene 2.46E-02 
4,4'-DDT 9.52E-04 
Acenaphthene 1.95E-02 
Acenaphthylene 3.14E-02 

Aluminum 1.32E+04 
Anthracene 2.88E-02 
Antimony(3) 1.15E+00 

Arsenic 2.53E+OO 
Barium 1.52E+02 
Benzo(a)anthracene 5.43E-02 

Benzo(a)pyrene 1.04E-01 
Benzo(b )fluoranthene 9.02E-02 
Benzo(g,h, i)perylene 1.98E-01 
Benzo(k)fluoranthene 6.59E-02 
Beryllium 8.94E-01 
Boron(3) 1.45E+01 
Cadmium 1.03E-01 
Carbazole 1.92E-02 
Carbon Disulfide 5.25E-04 
Chromium 1.51E+01 
Chromium VI 9.56E-01 
Chrysene 2.17E-01 
Cobalt 6.98E+00 
Copper 1.45E+01 

Dibenz(a,h)anthracene 2.03E-01 
Dibenzofuran 1.39E-02 
Endosulfan Sulfate 1.80E-03 
Endrin Aldehyde 1.00E-03 
Endrin Ketone 7.85E-04 
Fluoranthene 1.08E-01 
Fluorene 1.86E-02 
gamma-Chlordane 4.05E-04 

Indeno(1,2,3-cd)pyrene 2.01E-01 
Iron 1.72E+04 

Lead 2.54E+01 
Lithium 1.87E+01 
Manganese 3.32E+02 
Mercury 1.99E-02 
Molybdenum 5.81E-01 
Nickel 1.73E+01 
Phenanthrene 7.61 E-02 
Pyrene 1.54E-01 
Strontium 6.70E+01 
Tin(3) 6.38E-01 
Titanium 2.91E+01 
Toluene 6.55E-04 
Vanadium 2.17E+01 
Zinc 1.39E+02 

Notes: 

TABLE 13 
EXPOSURE POINT CONCENTATIONS (mg/kg) 

WETLAND SEDIMENT 

Max 
Detection Min Detection TotSedcomb(1) 95% UCL 

2.40E-03 1.83E-03 6.0E+02 5.90E-04 
4.30E-01 1.22E-02 4.9E+02 1.16E-01 
9.22E-03 9.29E-04 8.7E+01 2.20E-03 
1.33E-01 1.60E-02 7.4E+03 6.40E-02 
5.45E-01 2.91E-02 7.4E+03 1.65E-01 

1.82E+04 3.40E+03 1.5E+05 1.40E+04 
3.34E-01 8.38E-03 3.7E+04 1.26E-01 

4.24E+00 4.60E-01 8.3E+01 1.61E+00 

1.28E+01 1.00E+OO 1.1E+02 3.40E+OO 
8.20E+02 3.60E+01 2.3E+04 2.38E+02 
9.93E-01 5.46E-02 1.6E+01 3.06E-01 

1.30E+OO 1.76E-02 1.6E+OO 4.76E-01 
1.36E+00 1.62E-02 1.6E+01 4.31E-01 
1.94E+00 4.40E-02 3.7E+03 7.55E-01 
7.30E-01 6.92E-02 1.6E+02 2.37E-01 
1.37E+00 2.80E-01 2.7E+01 9.43E-01 

4.62E+01 5.17E+00 1.1E+05 3.20E+01 
4.80E-01 3.30E-02 1.1 E+03 3.13E-01 
1.41 E-01 1.58E-02 7.1E+02 6.45E-02 
6.99E-03 3.34E-03 7.3E+04 2.60E-03 
4.46E+01 8.96E+00 3.6E+04 1.64E+01 
4.04E+00 1.30E+00 1.4E+02 3.36E+00 
4.05E+00 1.10E-02 1.6E+03 1.24E+00 
9.89E+00 3.00E+00 3.2E+04 7.32E+00 
4.90E+01 5.44E+00 2.1E+04 1.66E+01 

2.91E+OO 1.29E-01 1.6E+OO 1.10E+OO 
8.00E-02 1.00E-02 6.1E+02 2.50E-02 
6.00E-02 7.31 E-03 9.2E+02 1.44E-02 
1.00E-02 5.66E-04 4.6E+01 4.30E-03 
1.30E-02 3.29E-03 4.6E+01 2.00E-03 
2.17E+00 1.20E-02 4.9E+03 6.37E-01 
1.39E-01 1.50E-02 4.9E+03 6.37E-02 
3.60E-03 7.69E-04 4.1E+01 8.27E-04 

1.94E+OO 6.28E-02 1.6E+01 7.85E-01 
6.09E+04 1.11E+04 --- 1.88E+04 

2.37E+02 9.40E+OO 5.0E+02 4.68E+01 
2.76E+01 5.43E+00 1.1E+04 1.96E+01 
1.01 E+03 8.76E+01 1.4E+04 3.83E+02 
8.10E-02 6.10E-03 3.4E+01 2.68E-02 
3.24E+00 1.30E-01 1.8E+03 7.63E-01 
2.77E+01 1.09E+01 1.4E+03 1.81E+01 
1.30E+00 2.30E-02 3.7E+03 4.32E-01 
1.64E+00 1.59E-02 3.7E+03 6.63E-01 
3.30E+02 1.88E+01 1.5E+05 7.64E+01 

4.61E+00 3.45E+00 9.2E+04 1.26E+00 
6.87E+01 8.15E+00 1.0E+06 3.27E+01 
2.14E-03 1.57E-03 5.9E+04 1.20E-03 
3.20E+01 9.02E+00 3.3E+02 2.28E+01 
9.03E+02 3.15E+01 7.6E+04 2.36E+02 

# of Detects/# 
Statistic Used (2) of Samples 

95% Chebyshev 3 of 48 
99% Chebyshev 4 of 48 

97.5% Chebyshev 16 of 55 
99% Chebyshev 40f48 
99% Chebyshev 40f48 

95% Student's-t 48 of 48 
99% Chebyshev 8 of 48 

95% Chebyshev 40 of 48 

95% Approx. Gamma 35 of 48 
95% Chebyshev 48 of 48 
99% Chebyshev 50f48 

99% Chebyshev 150f48 
99% Cheb}/shev 19 of 48 
99% Chebyshev 24 of 48 
99% Chebyshev 14 of 48 
95% Student's-t 48 of 48 

99% Chebyshev 24 of 48 
99% Chebyshev 20 of 48 
99% Chebyshev 5 of 48 
99% Chebyshev 40f48 
95% Student's-t 48 of 48 
99% Chebyshev 6 of 25 
99% Chebyshev 19 of 48 
95% Student's-t 48 of 48 
95% Student's-t 48 of 48 

99% Chebyshev 6of48 
95% Cheb}/shev 3 of 48 
99% Chebyshev 3 of 48 
99% Chebyshev 9 of 48 
95% Chebyshev 30f48 
99% Chebyshev 13 of 48 
99% Chebyshev 4 of 48 
95% Chebyshev 4 of 48 

99% Chebyshev 23 of 48 
95% Student's-t 48 of 48 

95% Chebyshev 48 of 48 
95% Student's-t 48 of 48 

95% Approx. Gamma 48 of 48 
95% H-UCl 26 of 48 

95% Approx. Gamma 38 of 48 
95% Student's-t 48 of 48 
99% Chebyshev 12 of 48 
99% Chebyshev 19 of 48 

95% H-UCl 48 of 48 
95% Chebyshev 4 of 48 

95% Approx. Gamma 48 of 48 
95% Cheb}/shev 30f48 
95% Student's-t 48 of 48 
95% Chebyshev 53 of 53 

+ Chemicals of interest are any chemical measured in at least one sample at a frequency of detection greater than five percent. Bolded compounds have a 
maximum concentration that exceeded the screening value. 
(1) _ TotSedcomb PCl = TCEQ Protective Concentration level for total sediment combined pathway (includes inhalation; ingestion; dermal pathways). 

(2) _ Recommended exposure point concentration to be used based on data distribution per Pro UCl (see Appendix A). When the compound was not detected 
in a given sample, one-half of the sample detection limit was used as the proxy concentration for that sample. 
(3) _ Samples 2WSED8, SWSED10, 4WSED2, and 4WSED3 were re-analyzed for antimony, boron, and tin because theinitial data indicated concentrations much 
higher than data for the rest of the samples although QAlQC indicated that they were acceptable. The re-analysis was run twice with good concurrence between the 
two re-analyses but with very different values from the original so the first re-analyzed value was used in the UCl calculation. 



Chemical of Interest+ Average 

2,4,6-Trichlorophenol 1.7SE-02 
4,4'-000 6.96E-03 
4,4'-00T 4.16E-03 
Acetone 2.3BE-02 

Aluminum 1.17E+04 
Antimony 7.9SE-01 
Arsenic 1.74E+OO 
Barium 1.99E+02 
Benzo(b )fluoranthene 4.77E-02 
Benzo( Q ,h, j)perylene 2.40E-02 
Benzo(k)fluoranthene S.27E-02 
Beryllium B.34E-01 
beta-BHC 7.96E-03 
Boron 1.S0E+01 
Bromomethane B.90E-03 
Cadmium 1.47E-01 
Carbon Olsulfide 1.40E-03 
Chromium 1.29E+01 
Chrysene 9.S0E-03 
Cobalt 6.94E+OO 
Copper 1.S2E+01 
Iron 1.S3E+04 
Lead 1.7SE+01 
Lithium 1.BSE+01 
m,p-Cresol 1.49E-02 
Manganese 4.BBE+02 
Methyl Iodide B.10E-03 
Molybdenum 1.46E-01 
Nickel 1.63E+01 
Pyrene 1.47E-02 
Strontium 1.04E+02 
Titanium 3.00E+01 
Vanadium 2.1BE+01 
Zinc 3.32E+02 

Notes: 

TABLE 14 
EXPOSURE POINT CONCENTATIONS (mg/kg) 

POND SEDIMENT 

Max 
Detection Min Detection TotSedcomb (1) RME EPC 

4.29E-02 4.29E-02 1.3E+03 4.29E-02 
6.76E-04 6.76E-04 1.2E+02 6.76E-04 
1.S7E-03 1.11E-03 B.7E+01 1.S7E-03 
7.9BE-02 7.9BE-02 6.6E+OS 7.9BE-02 

1.63E+04 7.99E+03 1.SE+OS 1.63E+04 
1.BSE+OO 3.30E-01 B.3E+01 1.BSE+OO 
S.01E+OO 3.39E+OO 1.1E+02 S.01E+OO 
4.17E+02 1.0BE+02 2.3E+04 4.17E+02 
1.06E-01 2.93E-02 1.6E+01 1.06E-01 
1.3SE-01 1.3SE-01 3.7E+03 1.3SE-01 
1.30E-01 1.10E-01 1.6E+02 1.30E-01 
1.13E+OO S.BOE-01 2.7E+01 1.13E+OO 
6.99E-04 6.99E-04 1.4E+01 7.00E-04 
2.B4E+01 1.10E+01 1.1E+OS 2.B4E+01 
3.10E-02 1.40E-02 1.0E+03 3. 1 OE-02 
2.70E-01 1.90E-01 1.1E+03 2.70E-01 
7.71E-03 7.71E-03 7.3E+04 7.70E-03 
2.01E+01 B.29E+OO 3.6E+04 2.01E+01 
2.S7E-02 2.S7E-02 1.6E+03 2.S7E-02 
B.99E+OO S.19E+OO 3.2E+04 B.99E+OO 
2.6BE+01 B.33E+OO 2.1E+04 2.6BE+01 
2.01E+04 1.13E+04 --- 2.01E+04 
3.0SE+01 1.06E+01 S.OE+02 3.0SE+01 
2.37E+01 1.3SE+01 1.1E+04 2.37E+01 
3.7SE-02 3.75E-02 --- 3.75E-02 
7.11E+02 3.S2E+02 1.4E+04 7.11E+02 
4.10E-02 4.10E-02 1.0E+03 1.11E-02 
6.00E-01 2.10E-01 1.BE+03 6.00E-01 
2.06E+01 1.23E+01 1.4E+03 2.06E+01 
2.6SE-02 2.01E-02 3.7E+03 2.65E-02 
1.B1E+02 6.33E+01 1.5E+OS 1.B1E+02 
4.05E+01 1.91E+01 1.0E+06 4.0SE+01 
2.74E+01 1.6BE+01 3.3E+02 2.74E+01 
9.99E+02 3.B2E+01 7.6E+04 9.99E+02 

# of Detects/# of 
Statistic Used (2) Samples 

RME EPC is max detect 10fB 
RME EPC is max detect* 3 of B 
RME EPC is max detect* 10fB 
RME EPC is max detect 10fB 

RME EPC is max detect 80f8 
RME EPC is max detect B of B 
RME EPC is max detect 3 of B 
RME EPC is max detect B ofB 
RME EPC is max detect 6 ofB 
RME EPC is max detect 1 of B 
RME EPC is max detect 3 ofB 
RME EPC is max detect B of B 
RME EPC is max detect· 10fB 
RME EPC is max detect S ofB 
RME EPC Is max detect 2 ofB 
RME EPC is max detect S ofB 
RME EPC is max detect 10fB 
RME EPC is max detect B ofB 
RME EPC is max detect 10fB 
RME EPC is max detect B ofB 
RME EPC is max detect B ofB 
RME EPC is max detect B ofB 
RME EPC is max detect B ofB 
RME EPC is max detect B ofB 
RME EPC is max detect 1 of B 
RME EPC is max detect B of B 
RME EPC is max detect 10fB 
RME EPC is max detect 2 ofB 
RME EPC is max detect B ofB 
RME EPC is max detect 3 ofB 
RME EPC is max detect B ofB 
RME EPC is max detect B of B 
RME EPC is max detect B ofB 
RME EPC is max detect B ofB 

*The maximum detected value is sometimes lower than the average since 1/2 of the reporting limit was used as a proxy value when it was not detected, and because J 
flagged (estimated) data were used in the risk assessment. 
+ Chemicals of interest are any chemical measured in at least one sample at a frequency of detection greater than five percent. Balded compounds have a 

maximum concentration that exceeded the screening value. 
(1) _ TotSedcomb PCL = TCEQ Protective Concentration Level for total sediment combined pathway (includes inhalation; ingestion; dermal pathways). 

(2) _ Recommended exposure point concentration to be used based on data distribution per Pro UCL (see Appendix A). When the compound was not detected 
in a given sample, one-half of the sample detection limit was used as the proxy concentration for that sample. 



Max 
Chemical of Interest++ Average Detection 

Antimony 0.953 2.19 

Arsenic 3.438 5.9 
Barium 333.1 1130 
Benzo(a)anthracene 0.0116 0.082 

Benzo(a)pyrene 0.0122 0.076 
Benzo(b )fluoranthene 0.00941 0.057 
BenzoJg,h,i)pervlene 0.0241 0.083 
Benzo(k)fluoranthene 0.0158 0.106 
Cadmium 0.0311 0.11 
Carbazole 0.00512 0.011 
Chromium 15.2 20.1 
Chrysene 0.0145 0.083 
Copper 12.12 19.3 
Fluoranthene 0.0208 0.156 

Indeno(1,2,3-cd)pyrene 0.0551 0.417 
lead 13.43 15.2 
Lithium 21.14 32.5 
Manganese 377.4 551 
Mercury 0.0213 0.03 
Molybdenum 0.522 0.68 
Phenanthrene 0.0167 0.137 
Pyrene 0.0218 0.127 
Zinc 247 969 

Notes: 

TABLE 15 
EXPOSURE POINT CONCENTRATIONS (mg/kg) 

BACKGROUND SOIL+ 

EPA Region 6 
Soil Screening 

Min Detection TotSoilcomb (1) Criteria(2) 

0.25 3.1E+02 4.5E+02 

0.24 2.0E+02 1.8E+00 
150 8.9E+04 7.9E+04 

0.082 2.4E+01 2.3E+00 

0.076 2.4E+00 2.3E-01 
0.057 2.4E+01 2.3E+00 
0.083 1.9E+04 --
0.106 2.4E+02 2.3E+01 
0.041 8.5E+02 5.6E+02 
0.011 9.5E+02 9.6E+01 
10.7 5.7E+04 5.0E+02 

0.083 2.4E+03 2.3E+02 
7.68 3.7E+04 4.2E+04 

0.156 2.5E+04 2.4E+04 

0.417 2.4E+01 2.3E+00 
11 1.6E+03 8.0E+02 

14.4 1.9E+03 2.3E+04 
284 2.4E+04 3.5E+04 

0.015 3.3E+00 3.4E+02 
0.42 4.5E+03 5.7E+03 

0.137 1.9E+04 ---
0.127 1.9E+04 3.2E+04 
36.6 2.5E+05 1.0E+05 

95% UCL 

2.19 

4.477 
502.3 

0.0457 

0.0431 
0.0325 
0.0527 
0.0595 

0.11 
0.00636 

16.95 
0.0477 
14.41 
0.156 

0.417 
14.33 
24.13 
431.8 

0.0241 
0.565 
0.137 

0.0728 
969 

• Recommended UCl exceeds maximum observation, so the maximum measured concentration was used as the EPC. 
+ Soil was collected from 0 to 4 ft. below ground surface. 

Statistic # of Detects/# of 
Used (3) Samples 

Maximum· 5 of 10 

95% Student's-t 10 of 10 
95% Approx. Gamma 10 of 10 

95% Chebyshev 1 of 10 

95% Chebyshev 1 of 10 
95% Chebyshev 1 of 10 
95% Chebyshev 1 of 10 
95% Chebyshev 1 of 10 

Maximum· 3 of 10 
95% Student's-t 1 of 10 
95% Student's-t 10 of 10 
95% Chebyshev 1 of 10 
95% Student's-t 10 of 10 

Maximum· 1 of 10 

Maximum* 1 of 10 
95% Student's-t 10 of 10 
95% Student's-t 10 of 10 
95% Student's-t 10 of 10 
95% Student's-t 10 of 10 
95% Student's-t 10 of 10 

Maximum· 1 of 10 
95% Chebyshev 1 of 10 

Maximum· 10 of 10 

++ Chemicals of interest are any chemical measured in at least one sample. Bolded compounds have a maximum concentration that exceeded the screening value. 
(1) _ TotSoilcomb PCl = TCEQ Protective Concentration level for 30 acre source area Commercial/Industrial total soil combined pathway (Includes inhalation; ingestion; dermal 
pathways). 
(2) _ From EPA's "Region 6 Human Health Medium-Specific Screening levels 2004-2005". Industrial Outdoor Worker. 

(3) _ Recommended exposure point concentration to be used based on data distribution per Pro UCl (see Appendix A). When the compound was not detected 
in a given sample, one-half of the sample detection limit was used as the proxy concentration for that sample. 



TABLE 16 
BACKGROUND COMPARISONS 

HYPOTHESIS TESTED: ARE SITE DATA STATISTICALLY DIFFERENT THAN BACKGROUND DATA?(1) 

NORTH AREA SURFACE I NORTH AREA SOUTH AREA SURFACE SOUTH AREA 
CHEMICAL OF INTEREST SOIL SOIL SOIL SOIL 

Aluminum NA NA NA NA 
Antimony No No No No 
Arsenic No No No No 
Barium No No Yes· Yes* 
Beryllium NA NA NA NA 
Boron NA NA NA NA 
Cadmium No No Yes Yes* 
Chromium No No No No 
Cobalt NA NA NA NA 
Copper Yes No No No 
Iron NA NA NA NA 
Lead Yes No No No 
Lithium Yes· Yes* Yes* No 
Manganese Yes* Yes* No No 
Mercury No No Yes* Yes· 

Molybdenum Yes No No No 
Nickel NA NA NA NA 
Strontium NA NA NA NA 
Titanium NA NA NA NA 
Vanadium NA 

I 
NA NA NA 

Zinc Yes No No No 

Notes: 
(1) Detailed statistical procedures are outlined in Section 2.2.2 and calculations are provided in Appendix B. 
• Statistical difference is due to background being greater than site. 
NA - No analysis was performed for compound in background. 

INTRACOASTAL 
WATERWAY 
SEDIMENT 

Yes* 
Yes* 
Yes* 
No 

Yes* 
Yes* 

NA 
NA 

Yes· 

No 
No 

No 
Yes* 

No 
No 
No 
No 

Yes* 
Yes* 
Yes* 

No 

WETLANDS SEDIMENT POND SEDIMENT 

NA NA 
No No 
No Yes* 

Yes· No 
NA NA 
NA NA 

Yes Yes 
No No 
NA NA 
No No 
NA No 

No Yes 
No No 

No Yes 
No I NA I 

No Yes* 
NA NA 
NA NA 
NA NA 
NA NA 
No No 



TABLE 17 
PCOCS IDENTIFIED AND QUANTITATIVELY EVALUATED IN THE BHHRA* 

INTRACOASTAL INTRACOASTAL 
WETLANDS SURFACE POND SURFACE 

SOUTH AREA SOIL ** NORTH AREA SOIL ** WATERWAY SURFACE WATERWAY WETLANDS SEDIMENT POND SEDIMENT 
WATER SEDIMENT 

WATER WATER 

4,4'-DDD 11,2-DiChloroethane none+ Benzo(a)pyrene none+ Aluminum none+ Aluminum 
Aluminum Aluminium Dibenz(a, h)anthracene Benzo(a)pyrene Iron 
Aroclor-1254 Aroclor -1254 Iron Dibenz(a,h)anthracene m,p-Cresol 
Benzo(a)anthracene Benzo(a)anthracene Indeno(1,2,3-cd)pyrene 
Benzo(a)pyrene Benzo(a)pyrene Iron 
Benzo(b )fluoranthene Benzo(b )fluoranthene 
Benzo(k)fluoranthene Dibenz(a,h)anthracene 
Dibenz( a, h)anthracene Indeno(1,2,3-cd)pyrene 
Dieldrin Iron 
Indeno(1,2,3-cd)pyrene T etrach loroethene 
Iron 
Isopropylbenzene (cumene) 

I 
Lead 
Naphthalene 

I ! 
Notes: 
* Groundwater was not included in the table because all compounds measured in groundwater were evaluated quantitatively in the BHHRA. 
** Soil includes both surface and subsurface soil for the purposes of this table. . 
+ All COls for surface water screened out, as discussed in Section 2.2.1. 



TABLE 18 
EXPOSURE SCENARIOS BY MEDIA 

---

Future On-Site Potential Current Off-
Future On-Site Industrial Construction Worker Potential Current Youth Potential Current Contact Site Residential 

MEDIA Worker Receptor Receptor Trespasser Recreation Receptor 

South Area Surface Soil X(1) X(1) X(1) X (2) 

South Area Soil X(1) X(1) X(1) X (3) 

South Area Groundwater X (6) 

Intracoastal Waterway Surface Water X (4) 

Intracoastal Waterway Sediment X (5) 

Intracoastal Waterway Fish X* 
North Area Surface Soil X(1) X (1) X(1) 

North Area Soil X(1) X(1) X(1) 

North Area Groundwater X (7) 

North Area Wetlands Surface Water X+ X (12) X (8) 

North Area Wetlands Sediment X+ X (12) X (9) 

North Area Ponds Surface Water X+ X (12) X (10) 

North Area Ponds Sediment X+ Xl''''' Xl'" 

Notes: 
* EPA-approved fish ingestion pathway risk assessment (PBW, 2007) concluded that this pathway does not pose a human health threat. 
+ Exposure for this receptor was not quantified since exposure would be approximately four times less than the acceptable risk calculated for the contact recreation receptor. 
due to the less exposure incurred for the worker given the differences in exposure frequency and duration. 
(1) Risks presented in Table 23. 
(2) Risks presented in Table 24. 
(3) Risks presented in Table 25. 
(4) Screening evaluation presented in Table 4. 
(5) Screening evaluation presented in Table 6. 
(6) Risks presented in Table 26. 
(7) Risks presented in Table 27. 
(8) Screening evaluation presented in Table 11. 
(9) Screening evaluation presented in Table 13. 
(10) Screening evaluation presented in Table 12. 
(11) Screening evaluation presented in Table 14. 
(12) Trespasser risks were assumed to be equivalent to the contact recreation receptor. 



TABLE 19 
EXPOSURE ASSUMPTIONS FOR THE INDUSTRIAL WORKER SCENARIO 

AVERAGE RME 
PARAMETER DEFINITION VALUE REFERENCE VALUE REFERENCE 

PEF Particulate Emission Factor (mJ\3/kg) 1.00E+09 EPA,2004a 1.00E+09 EPA, 2004a 
IR Ingestion rate of soil (mg/day) 50 EPA,2004a 50 EPA,2004a 
SA Skin surface area (cm2) 3300 EPA,2004a 3300 EPA,2004a 
AF Soil to skin adherence factor (mg/cm2) 0.021 EPA,2001a 0.2 EPA,2004a 
EF Exposure frequency (day/yr) 250 EPA,2004a 250 EPA,2004a 
ED Exposure duration (yr) 25 EPA,2004a 25 EPA,2004a 
BW Body weight (kg) 70 EPA, 1989 70 EPA, 1989 
ATc Averaging time for carcinogens (days) 25550 EPA, 1989 25550 EPA, 1989 
ATnc Averaging time for noncarcinogens (days) 9125 EPA, 1989 9125 EPA, 1989 



TABLE 20 
EXPOSURE ASSUMPTIONS FOR THE CONSTRUCTION WORKER SCENARIO 

AVERAGE RME 
PARAMETER DEFINITION VALUE REFERENCE VALUE REFERENCE 

PEF Particulate Emission Factor (mJ\3/kg) 1.00E+09 EPA,2004a 1.00E+09 EPA, 2004a 
IR Ingestion rate of soil (mg/day) 165 professional judgment 330 EPA, 2001 
SA Skin surface area (cm2) 3300 EPA,2004a 3300 EPA,2004a 
AF Soil to skin adherence factor (mg/cm2) 0.14 EPA,2004b 0.3 EPA,2004b 
EF Exposure frequency (day/yr) 90 professional judgment 250 professional judgment 
ED Exposure duration (yr) 1 professional judgment 1 professional judgment 
BW Body weight (kg) 70 EPA, 1989 70 EPA, 1989 
ATc Averaging time for carcinogens (days) 25550 EPA, 1989 25550 EPA, 1989 
ATnc Averaging time for noncarcinogens (days) 365 EPA, 1989 365 EPA, 1989 



TABLE 21 
EXPOSURE ASSUMPTIONS FOR THE YOUTH TRESPASSER SCENARIO 

AVERAGE RME 
PARAMETER DEFINITION VALUE REFERENCE VALUE REFERENCE 

PEF Particulate Emission Factor (mJ\3/kg) 1.00E+09 EPA,2004a 1.00E+09 EPA, 2004a 
IR Ingestion rate of soil (mg/day) 100 TNRCC,1998 100 TNRCC,1998 
SA Skin surface area (cm2) 3500 TNRCC,1998 3500 TNRCC,1998 
IAF Soil to skin adherence factor (mg/cm2) 0.1 TNRCC,1998 0.1 TNRCC,1998 
EF Exposure frequency (day/yr) 25 professional judgment 50 TNRCC,1998 
ED Exposure duration (yr) 6 professional judgment 12 TNRCC,1998 
BW Body weight (kg) 40 EPA, 1991a 40 EPA, 1991a 
ATc Averaging time for carcinogens (days) 25550 EPA, 1989 25550 EPA, 1989 
ATnc Averaging time for noncarcinogens (days) 9125 EPA, 1989 9125 EPA, 1989 



TABLE 22 
EXPOSURE ASSUMPTIONS FOR THE CONTACT RECREATION SCENARIO 

AVERAGE RME 
PARAMETER DEFINITION VALUE REFERENCE VALUE REFERENCE 

IR Ingestion rate of soil or sediment (mg/day) 100 TCEQ,2002 100 TCEQ,2002 
SA Skin surface area (cm2) 4400 TCEQ,2002 4400 TCEQ,2002 
AF Sediment to skin adherence factor (mg/cm2) 0.3 TCEQ,2002 0.3 TCEQ,2002 
EF Exposure frequency (day/yr) 19 professional judgment 39 TCEQ,2002 
ED Exposure duration (yr) 13 professional judgment 25 EPA, 1989 
BW Body weight (kg) 70 EPA, 1989 70 EPA, 1989 
ATc Averaging time for carcinogens (days) 25550 EPA, 1989 25550 EPA, 1989 
!ATnc Averaging time for noncarcinogens (days) 9125 EPA, 1989 9125 EPA, 1989 



Chemical of Interest+ Average 

2-Methylnaphthalene 0.0293 
4,4'-DDD 0.0007894 
4,4'-DDE 0.0019 
4,4'-DDT 0.0038 
Acenaphthene 0.0595 
Acenaphthylene 0.0382 
Aluminum 5335 
Anthracene 0.0961 
Antimony 1.118 
Aroclor -1254 0.137 
Arsenic 3.735 
Barium 345.2 
Benzo a)anthracene 0.345 
Benzo a)pyrene 0.457 
Benzo b)fluoranthene 0.582 
Benzo [g,h,i)perylene 0.324 
Benzo k)fluoranthene 0.24 
Beryllium 0.408 
Boron 4.662 
Butyl Benzyl Phthalate 0.0187 
Cadmium 0.464 
Carbazole 0.0612 
Chromium 16.08 
Chrysene 0.409 
Cobalt 3.705 
Copper 27.98 
Dibenz(a,h)anthracene 0.155 
Dibenzofuran 0.0378 
Dieldrin 0.000997 
Di-n-butYI Phthalate 0.048 
Endosulfan Sulfate 0.002 
Endrin Aldehyde 0.0023 
Endrin Ketone 0.0016 
Fluoranthene 0.799 
Fluorene 0.0515 
gamma-Chlordane 0.00082679 
Indeno(1,2,3-cd)pyrene 0.47 
Iron 16285 
lead 69.61 
Lithium 7.856 
Manganese 257.4 
Mercury 0.0227 
Molybdenum 1.306 
Nickel 11.64 
Phenanthrene 0.512 
Pyrene 0.533 
Strontium 70.61 
Tin 0.611 
Titanium 29.8 
Vanadium 13.76 

TABLE 23 
QUALITATIVE CURRENT OFF-SITE RESIDENTIAL RECEPTOR EVALUATION 

SOUTH AREA SURFACE SOIL* 

Max Detection Min Detection AI'Soil1nh.l) 95% UCL Statistic Used (2) 

0.501 0.0106 --- 0.0784 97.5% Chebyshev 
0.0243 0.00264 --- 0.0029 97.5% Chebyshev 
0.0693 0.000428 --- 0.0074 97.5% Chebyshev 
0.0625 0.000281 6.2E+02 0.014 99% Chebyshev 

1.69 0.0113 --- 0.197 97.5% Chebyshev 
0.935 0.0184 --- 0.113 97.5% Chebyshev 
15200 414 --- 5946 95% Student's-t 
2.46 0.0112 --- 0.297 97.5% Chebyshev 
5.14 0.2 --- 1.959 97.5% Chebyshev 
7.98 0.00334 --- 0.726 97.5% Chebyshev 
24.3 0.26 --- 4.535 95% Approx. Gamma 
2180 18.6 --- 415.1 95% H-UCL 
5.02 0.0286 1.9E+03 1.211 99% Chebyshev 
4.57 0.0103 4.4E+02 1.457 99% Chebyshev 
5.42 0.0408 3.2E+03 1.638 95% H-UCL 
4.24 0.00989 --- 1.095 99% Chebyshev 
4.25 0.0195 7.8E+04 0.651 97.5% Cheby_shev 
4.6 0.014 --- 0.487 95% Approx. Gamma 
54.4 2.43 --- 9.663 97.5% Chebyshev 
0.297 0.0129 1.30E+04 0.0373 95% Chebyshev 
9.71 0.023 --- 1.71 99% Chebyshev 
1.54 0.0104 --- 0.193 97.5% Cheby_shev 
136 3.37 --- 17.45 95% H-UCL 
4.87 0.00932 3.0E+05 1.322 99% Chebyshev 
16 0.049 -- 4.781 95% Chebyshev 

216 1.55 --- 32.45 95% H-UCl 
1.64 0.0639 1.0E+03 0.363 97.5% Chebyshev 

0.821 0.0167 --- 0.111 97.5% Chebyshev 
0.0205 0.000243 1.6E+01 0.003 97.5% Chebyshev 
0.753 0.0368 1.5E+04 0.0967 95% Chebyshev 
0.0713 0.000456 --- 0.0077 97.5% Chebyshev 
0.0738 0.000497 -- 0.0084 97.5% Chebyshev 

0.02 0.000469 9.7E+02 0.004 97.5% Chebyshev 
14.2 0.0133 --- 2.656 95% H-UCl 
1.11 0.00945 --- 0.155 97.5% Chebyshev 

0.0156 0.00071 5.0E+02 0.0025 97.5% Chebyshev 
6.49 0.0634 1.3E+04 1.115 97.5% Chebyshev 

77100 3450 --- 17845 95% H-UCl 
643 2.82 --- 84.5 95% H-UCl 
28 0.65 -- 9.055 95% Approx. Gamma 

892 59.3 --- 281.1 95% Student's-t 
0.66 0.0032 2.4E+00 0.0254 95% H-UCl 
8.42 0.098 --- 1.645 95% Approx. Gamma 
36.7 2.84 --- 12.54 95% Approx. Gamma 
12.6 0.0139 --- 2.198 99% Chebyshev 
8.47 0.0121 --- 1.366 95% H-UCl 
527 16.5 --- 101.2 95% Chebyshev 
4.95 0.52 --- 0.991 95% Chebyshev 
645 11.5 --- 63 95% Chebyshev 
45.6 5.42 --- 14.84 95% Approx. Gamma 

* Surface soil was collected from 0 to 0.5 ft. below ground surface. 

+ Chemicals of interest are any chemical measured in at least one sample at a frequency of detection greater than five percent. 
(1) _ AI'Soil1nh.V PCl = TCEQ protective concentration level for 30 acre source area Residential soil-to-air pathway (inhalation of volatiles and particulates). 

(2) _ Recommended exposure point concentration to be used based on data distribution per Pro UCl (see Appendix A). When the compound was not detected 
in a given sample, one-half of the sample detection limit was used as the proxy concentration for that sample. 

# of Detects/# of 
Samples 

22 of 83 
5 of 83 
17 of 83 
37 of 83 
26 of 83 
19 of 83 
83 of 83 
37 of 83 
72 of 83 
13 of 85 
71 of 83 
83 of 83 
30 of 83 
65 of 83 
61 of 83 
51 of 83 
33 of 83 
82 of 83 
34 of 83 
60f83 

50 of 83 
29 of 83 
83 of 83 
56 of 83 
82 of 83 
83 of 83 
36 of 83 
17 of 83 
21 of 83 
90f83 
17 of 83 
22 of 83 
18 of 83 
59 of 83 
28 of 83 
80f83 

63 of 83 
83 of 83 
83 of 83 
83 of 83 
83 of 83 
37 of 83 
71 of 83 
83 of 83 
57 of 83 
57 of 83 
83 of 83 
23 of 83 
83 of 83 
83 of 83 



Chemical of Interest+ 

1,3,5-Trimethylbenzene 
2-Butanone 
2-Hexanone 
2-Methylnaphthalene 
4,4'-DDD 
4,4'-DDE 
'4,4'-DDT 
IAcenaphthene 
IAcenaphthylene 
Acetone 
Aluminum 
Anthracene 
Antimony 
Aroclor-1254 
Arsenic 
Barium 
Benzene 
Benzo a)anthracene 
Benzo a)pyrene 
Benzo b )fluoranthene 
Benzo (g,h,i)perylene 
Benzo k)fluoranthene 
Beryllium 
Boron 
Butyl Benzyl Phthalate 
Cadmium 
Carbazole 
Carbon Disulfide 
Chromium 
Chrysene 
Cobalt 
Copper 
Cyclohexane 
Dibenz(a,h)anthracene 
Dibenzofuran 
Dieldrin 
Di-n-butyl Phthalate 
Endosulfan Sulfate 
Endrin Aldehyde 
Endrin Ketone 
EtllyJbenzene 
Fluoranthene 
Fluorene 
~Qamma-Chlordane 

Indeno(1,2,3-cd)pyrene 
Iron 
Isopropylbenzene (cumene) 
lead 
Lithium 
m,p-Xylene 
ManQanese 
Mercury 
Methylcyclohexane 
Molybdenum 
Naphthalene 
Nickel 
n-Propylbenzene 
a-Xylene 
Phenanthrene 
Pyrene 
Strontium 
Tin 
Titanium 
Toluene 
Vanadium 
Xylene (total) 
Zinc 

Notes: 

TABLE 24 
QUALITATIVE CURRENT OFF-SITE RESIDENTIAL RECEPTOR EVALUATION 

SOUTH AREA SOIL * 

Max Min 
Average Detection Detection A1'Soil

1nh
_v(1) 95% UCL Statistic Used (3) 

0.099 4.36 0.000267 6.0E+01 0.532 97.5% Chebyshev 
0.00412 0.0226 0.000992 5.9E+04 0.00925 97.5% Chebyshev 
0.00406 0.0207 0.00109 5.7E+01 0.0164 97.5% Chebyshev 
0.0698 7.21 0.0106 -- 0.341 97.5% Chebyshev 
0.00766 1.12 0.000369 -- 0.0498 97.5% Chebyshev 
0.0017 0.0693 0.000428 --- 0.0054 97.5% Chebyshev 
0.0037 0.113 0.000281 6.2E+02 0.0125 99% Chebyshev 
0.0419 1.69 0.0113 -- 0.115 97.5% Chebyshev 
0.042 1.2 0.0172 -- 0.114 97.5% Chebyshev 
0.0145 0.16 0.031 5.8E+03 0.0491 99% Chebyshev 
6452 15700 414 -- 6914 95% Student's-t 

0.0874 2.46 0.0112 --- 0.21 97.5% Chebyshev 
1.023 5.51 0.2 --- 1.576 97.5% Chebyshev 
0.205 11.5 0.00334 --- 0.74 97.5% Chebyshev 
3.331 24.3 0.23 --- 4.916 97.5% Chebyshev 
237.4 2180 18.6 -- 330.4 95% Chebyshev 
0.004 0.0221 0.000339 8.40E+01 0.0065 97.5% Chebyshev 
0.268 5.02 0.0118 1.9E+03 0.859 99% Chebyshev 
0.347 4.88 0.00999 4.4E+02 1.008 99% Chebyshev 
0.466 5.97 0.0408 3.2E+03 1.256 99% Chebyshev 
0.251 4.24 0.00989 --- 0.545 97.5% Chebyshev 
0.157 4.25 0.0158 7.8E+04 0.378 97.5% Chebyshev 
0.465 4.6 0.014 --- 0.668 97.5% Chebyshev 
4.811 54.4 2.43 --- 7.387 97.5% Chebyshev 
0.0203 0.617 0.0129 1.30E+04 0.0392 95% Chebyshev 
0.335 9.71 0.023 --- 0.751 97.5% Chebyshev 
0.0459 1.54 0.0104 -- 0.118 97.5% Chebyshev 
0.0012 0.028 0.000987 5.5E+03 0.004 97.5% Chebyshev 
13.53 136 2.03 --- 17.75 95% Chebyshev 
0.327 4.87 0.00901 3.0E+05 0.938 99% Chebyshev 
4.144 16 0.049 --- 4.407 95% Student's-t 
24.26 487 0.13 --- 46.92 97.5% Chebyshev 
0.266 21.7 0.000626 4.7E+04 1.898 97.5% Chebyshev 
0.113 1.64 0.0619 1.0E+03 0.236 97.5% Chebyshev 
0.0309 0.821 0.0167 - 0.0709 97.5% Chebyshev 

0.00090075 0.0205 0.000243 1.6E+01 0.0021 97.5% Chebyshev 
0.0391 0.753 0.0311 1.5E+04 0.0657 95% Chebyshev 
0.0013 0.0713 0.0713 --- 0.0042 97.5% Chebyshev 
0.0019 0.0738 0.000497 --- 0.0055 97.5% Chebyshev 
0.0013 0.02 0.000469 9.7E+02 0.0029 97.5% Chebyshev 
0.0038 0.105 0.000654 7.9E+03 0.0127 97.5% Chebyshev 
0.594 14.2 0.0133 --- 1.886 99% Chebyshev 
0.0442 1.11 0.00945 --- 0.107 97.5% Chebyshev 

0.00069043 0.0156 0.00071 5.0E+02 0.0017 97.5% Chebyshev 
0.368 6.49 0.0574 1.3E+04 0.761 97.5% Chebyshev 
14277 77100 2410 -- 17453 95% Chebyshev 
0.831 64.9 0.000318 4.8E+03 8.618 99% Chebyshev 
53.52 702 2.48 --- 104 97.5% Chebyshev 
10.03 28.6 0.65 -- 12.17 95% Chebyshev 

0.0347 2.56 0.000558 4.80E+03 0.227 97.5% Chebyshev 
261.2 892 59.3 --- 277.5 95% Student's-t 
0.0262 0.85 0.0026 2.4E+00 0.0718 97.5% Chebyshev 
0.0369 2.73 0.000223 2.4E+04 0.242 97.5% Chebyshev 
0.89 10.4 0.088 --- 1.61 97.5% Chebyshev 
0.323 19.2 0.00482 1.4E+02 2.775 99% Chebyshev 
11.74 36.7 2.7 --- 12.37 95% Student's-t 

0.0237 1.8 0.00023 3.3E+03 0.159 97.5% Chebyshev 
0.0132 0.84 0.000223 5.80E+03 0.077 97.5% Chebyshev 
0.401 12.6 0.0136 --- 1.349 99% Chebyshev 
0.432 8.47 0.0121 --- 1.29 99% Chebyshev 
75.61 591 16.5 --- 100.6 95% Chebyshev 
0.616 6.48 0.52 -- 0.91 95% Chebyshev 
25.77 645 4.02 --- 32.21 95% Student's-t 

0.00574 0.0192 0.000721 3.20E+04 0.0137 97.5% Chebyshev 
14.4 45.6 4.73 --- 15.17 95% Approx. Gamma 

0.0479 3.4 0.000777 --- 0.304 97.5% Chebyshev 
433.8 7650 6.17 4.8E+03 815.2 97.5% Chebyshev 

* Soil was collected from 0 to 4 ft. below ground surface. 
+ Chemicals of interest are any chemical measured in at least one sample at a frequency of detection greater than five percent. 

# of Detects/# of 
Samples 

90f83 
40f83 
80f83 

32 of 166 
21 of 166 
22 of 166 
68 of 166 
35 of 166 
37 of 166 
10 of 83 

166 of 166 
65 of 166 
144 of 166 
25 of 170 
139 of 166 
166 of 166 
72 of 83 

44 of 166 
1130f166 
102 of 166 
81 of 166 
45 of 166 
165 of 166 
72 of 166 
10 of 166 
93 of 166 
42 of 166 
13 of 83 

166 of 166 
93 of 166 
165 of 166 
164 of 166 
47 of 83 
56 of 166 
23 of 166 
33 of 166 
11 of 166 
21 of 166 
31 of 166 
25 of 166 
47 of 83 

96 of 166 
41 of 166 
12 of 166 

104 of 166 
166 of 166 

16 of 83 
166 of 166 
166 of 166 
53 of 83 

166 of 166 
73 of 166 
57 of 83 

118 of 166 
8 of 83 

166 of 166 
14 of 83 
32 of 83 
95 of 166 
98 of 166 
166 of 166 
40 of 166 
166 of 166 
69 of 83 

166 of 166 
53 of 83 

166 of 166 

(1) _ AI'Soil1nh_v PCl = TCEQ protective concentration level for 30 acre source area Residential soil-to-air pathway (inhalation of volatiles and particulates). 

(2) _ Recommended exposure point concentration to be used based on data distribution per Pro UCl (see Appendix A). When the compound was not detected 
in a given sample, one-half of the sample detection limit was used as the proxy concentration for that sample. 



TABLE 25 
JOHNSON AND ETTINGER VAPOR INTRUSTION MODEL OUTPUT FOR 

SOUTH AREA GROUNDWATER 

Incremental Hazard Incremental 
risk from quotient risk from 

vapor from vapor vapor 
intrusion to intrusion to intrusion to 
indoor air, indoor air, indoor air, 
carcinogen noncarcinogen carcinogen 
(unitless) (unitless) (unitless) 

~otential Chemical OT 

Concern* Average RME EPC(1) 

1,1,1-Trichloroethane 1.8SE-04 NA 3.SSE-06 1.40E-03 NA 
1,1-Dichloroethane 2.10E-03 NA 6.23E-OS 1.S0E-02 NA 
2-Butanone 4.30E-04 NA 1.38E-07 3.00E-03 NA 
2-Methylnaphthalene 7.76E-04 NA 2.73E-OS 8.80E-03 NA 
4,4'-DDE 3.34E-06 S.18E-11 NA 1.00E-OS 1.SSE-10 
Acetophenone 3.72E-03 NA S.91E-06 4.60E-02 NA 
Benzene 4.2SE-04 2.38E-08 2.38E-04 4.20E-03 2.36E-07 
Benzo(b )fluoranthene 3.26E-04 2.9SE-08 NA 2.80E-03 1.36E-07 
Carbon Disulfide 6.S0E-OS NA 8.94E-06 3.00E-04 NA 
Chrysene 1.93E-04 1.83E-10 NA 6.00E-04 S.69E-10 
cis-1,2-Dichloroethene 3.27E-03 NA 1.07E-03 3.00E-02 NA 
Fluorene 1.84E-04 NA 1.S6E-06 1.00E-03 NA 
gamma-BHC (Lindane) 7.66E-06 3.61E-10 2.16E-06 4.20E-OS 1.98E-09 
Isopropylbenzene (Cumene) 1.78E-04 NA 1.34E-OS 1.60E-03 NA 
Vinyl Chloride 1.8SE-04 6.1SE-08 1.63E-04 1.90E-03 6.31 E-07 

Notes: 
* Only volatile compounds were assesses for this pathway. 
(1) RME EPC is the reasonable maximim exposure exposure point concentration. 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air, 

noncarcinogen 
(unitless) 

2.68E-OS 
4.4SE-04 
9.S9E-07 
3.09E-04 

NA 
7.31 E-OS 
2.3SE-03 

NA 
4.13E-OS 

NA 
9.86E-03 
8.48E-06 
1.18E-OS 
1.21 E-04 
1.67E-03 



TABLE 26 
JOHNSON AND ETTINGER VAPOR INTRUSTION MODEL OUTPUT FOR 

NORTH AREA GROUNDWATER 

Incremental Hazard 
risk from quotient 

vapor from vapor 
intrusion to intrusion to 
indoor air, indoor air, 
carcinogen noncarcinogen 
(unitless) (unitless) 

potential l,;nemlCal or 
Concern*+ Average RME EPC(1) 

1,1,1-Trichloroethane 1.48E+01 NA 2.84E-01 1.S6E+02 
1,1-Dichloroethane 2.80E+OO NA B.31E-02 3.15E+01 
1,1-Dichloroethene 3.46E+OO NA 1.26E+OO 2.92E+01 
1,2,3-Trichloropropane 6.17E+OO 3.83E-03 3.19E+OO 4.43E+01 
1,2,4-Trimethylbenzene 3.80E-02 NA B.29E-02 4.20E-02 
1,2-Dichloroethane 2.42E+01 1.39E-03 NA 3.28E+02 
1,2-Dichloropropane 4.90E-01 3.46E-OS 1.04E+OO 3.4SE+OO 
2-Methylnaphthalene 2.70E-03 NA 9.49E-05 1.60E-02 
4,4'-DDE 2.14E-05 3.32E-10 NA 2.70E-04 
Acenaphthene 9.00E-04 NA 6.96E-06 B.60E-03 
Acetone 2.81 E-01 NA 1.33E-03 1.15E-01 
Acetophenone 6.80E-03 NA 1.0BE-05 7.40E-02 
alpha-BHC 1.96E-05 3.66E-09 NA 2.00E-04 
Benzene 1.02E+OO S.72E-OS S.70E-01 8.24E+OO 
Benzo(b )fluoranthene 3.23E-04 2.92E-OB NA 1.40E-03 
Carbon Tetrachloride S.60E-01 2.63E-04 NA 7.S8E+OO 
cis-1,2-Dichloroethene 8.96E+OO NA 2.94E+OO 1.24E+02 
Dibenzofuran 6.01E-04 NA 1.51 E-05 4.90E-03 
Dieldrin 5.01E-06 2.52E-09 7.30E-06 2.64E-05 
Ethylbenzene 9.69E-02 NA 1.B9E-03 7.40E-01 
Fluorene B.51E-04 NA 7.22E-06 6.10E-03 
gamma-BHC (Lindane) 1.25E-04 5.B9E-09 3.53E-05 1.50E-03 
m,p-Xylene 6.85E-02 NA 1.34E-02 1.6BE-01 
Methylene Chloride 9.S7E+01 1.77E-04 2.91E-01 1.23E+03 
Naphthalene 7.83E-02 NA 6.40E-02 3.22E-01 
o-Xylene 4.62E-02 NA 7.26E-03 4.40E-02 
Pyrene 2.23E-04 NA 7.70E-07 5.00E-04 
Styrene 2.60E-02 NA 1.9BE-04 2.50E-03 
Tetrachloroethene 1.9SE+OO 2.0SE-04 1.3SE-01 2.0SE+01 
Toluene 3.35E-01 NA 1.61 E-02 4.05E+OO 
Trichloroethene 1.1SE+01 1.43E-02 7.S9E+OO 8.40E+01 
Vinyl Chloride S.02E-01 1.67E-04 4.42E-01 S.09E+OO 

Notes: 
* Only volatile compounds were assesses for this pathway. 
+ Compounds with a cancer risk greater than 1 x 10-5 or a hazard index greater than 1 have been bolded. 
(1) RME EPC is the reasonable maximim exposure exposure pOint concentration. 

Incremental 
risk from 

vapor 
intrusion to 
indoor air, 
carcinogen 
(unitlessl 

NA 
NA 
NA 

2.7SE-02 
NA 

1.89E-02 
2.43E-04 

NA 
4.19E-09 

NA 
NA 
NA 

3.74E-OB 
4.62E-04 
1.27E-07 
3.S6E-03 

NA 
NA 

1.33E-OB 
NA 
NA 

7.06E-OB 
NA 

2.27E-03 
NA 
NA 
NA 
NA 

2.1SE-03 
NA 

1.0SE-01 
1.69E-03 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air, 

noncarcinogen 
(unitless) 

2.99E+OO 
9.34E-01 
1.06E+01 
2.29E+01 
9.16E-02 

NA 
7.32E+OO 
5.62E-04 

NA 
6.65E-05 
5.45E-04 
1.1BE-04 

NA 
4.61E+OO 

NA 
NA 

4.08E+01 
1.23E-04 
3.B5E-05 
1.44E-02 
5.1BE-05 
4.23E-04 
3.2BE-02 
3.74E+OO 
2.63E-01 
6.92E-03 
1.73E-06 
1.91 E-05 
1.42E+OO 
1.94E-01 
S.S4E+01 
4.49E+OO 



TABLE 27 
SUMMARY OF HAZARD INDICES AND CANCER RISK ESTIMATES FOR SOIL EXPOSURE 

HYPOTHETICAL ON-SITE RECEPTORS 

Average Youth Trespasser 
RME Youth Trespasser 

Average Construction Worker 
RME Construction Worker 

Average Industrial Worker 
RME Industrial Worker 

HYPOTHETICAL ON-SITE RECEPTORS 

Average Youth Trespasser 
RME Youth Trespasser 

Average Construction Worker 
RME Construction Worker 

Average Industrial Worker 
RME Industrial Worker 

SOUTH AREA 

CARCINOGENIC RISK 

9.B5E-OB 
1.09E-06 

5.22E-OB 
B.19E-07 

9.50E-07 
6.0BE-06 

NORTH AREA 

CARCINOGENIC RISK 

2.57E-OB 
5.71 E-07 

1.37E-OB 
4.27E-07 

2.54E-07 
3.20E-06 

NONCARCINOGENIC HAZARD INDEX 

1.79E-03 
1.46E-02 

2.46E-02 
2.77E-01 

2.01 E-02 
7.04E-02 

NONCARCINOGENIC HAZARD INDEX 

6.21E-03 
2.BOE-02 

B.72E-02 
5.45E-01 

7.34E-02 
9.2BE-02 
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RELEASE 
MECHANISM 

ENVIRONMENTAL 
TRANSPORT AND FATE 

EXPOSURE 
ROUTE 

POTENTIAL 
FUTURE ON-SITE 

CONSTRUCTION OR 
INDUSTRIAL 

WORKER RECEPTOR 

Volatilization to - Air dispersion ----------------------------------------------------- Inhalation of ambient air 
the air from PSAs 

Inhalation of ambient air 
generation 1 
Fugitive dust ~ Air dispersion 

from PSAs Deposition IT On soil 
(Wet and dry) L 

On surface water -----,-- Potable source---------rt=----------------------- Ingestion of drinking water 

1------------------------- Skin contact with drinking water 

Root uptake by plants (if used for watering) ----- Ingestion of fruits and vegetables 

Ingestion of soil 

Skin contact with soil 

Leaching to ---
groundwater 

.... ~ 

@ 

- Fishable source---------- Uptake by fish --------------- Ingestion offish 

- Agriculture use source -----TU--, Root uptake by crops (if used for irrigation) ----- Ingestion offruit and vegetables 

Ingestion by animals ------------ Ingestion of meat and dairy products 

'--- Surface water used for water contact sports --------------------- Skin contact with/Incidental ingestion of water 

Groundwater --_"*,,~ To potable well-----.r--------------------------------------- Ingestion of drinking water 

1---------------------------------------- Skin contact with drinking water 

Root uptake by plants (if used for irrigation) ----- Ingestion of fruits and vegetables 

L--_________________ Volatilization to air ------------- Inhalation of vapors (e.g., during shower) 
@ *" To agricultural well----,------------------'I Root uptake by plants (if used for irrigation) ----- Ingestion of fruits and vegetables 

Ingestion by animals Ingestion of meat and dairy products 

1------------------ Volatilization to air ------------- Inhalation of vapors close to source 

L--______________________________________ Skin contact 

® 
- To surface water/--..,~E

sediments 
Potable source---------.r------------------------ Ingestion of drinking water 

1----------------------- Skin contact with drinking water 

- Root uptake by plants (if used for watering) -----. Ingestion of fruits and vegetables 

- Volatilization to air------------"'-- Inhalation of vapors (e.g., during shower) 

Uptake by fish -------------- Fishable source-----------
® *" Agricultural use source -----TU--. 

Ingestion of fish 

Root uptake by crops (if used for irrigation) ----- Ingestion of fruits and vegetables 

Ingestion by animals ------------- Ingestion of meat and dairy products 

Skin contact with and ingestion of water 

Vllilatilization to air------------- Inhalation of vapors close to source 

Sedimentation--------------- Skin contact with and/or ingestion of sediments 

-- Volatilization through soil pore space ----------------------------------- Inhalation of ambient/indoor air 

Surface runoff -------------
® To surface water/--....,r",~E-'" Potable source--------,r------------------------ Ingestion of drinking water 

from PSAs sediments 
1----------------------- Skin contact with drinking water 

c-- Root uptake by plants (if used for watering) ----- Ingestion of fruits and vegetables 

'----- Volatilization to air ------------- Inhalation of vapors (e.g., during shower) 

Uptake by fish -------------- Ingestion offish - Fishable source----------
® *" Agricultural use source -----'U--r Root uptake by crops (if used for irrigation) ----- Ingestion of fruits and vegetables 

Ingestion by animals ------------- Ingestion of meat and dairy products 

- Surface water used for water contact sC---V-o-la-t-il-iZ-a-tiO-n-t-o-a-ir------~------~-------_-_-_-_-_-_-_-_-_-_-_-_-_-_-_- :::I::::
a
:: :~::::I:S:e:~i::u:::ater 

L Sedimentation --------------- Skin contact with and/or ingestion of sediments 

.Soil----------------------------------------------------------------------------------------- Direct skin contact with and ingestion of soil 

...; 

...; 

POTENTIAL 
RESIDENTIAL 

OFF-SITE 
RECEPTOR 

...; 

...; 

POTENTIAL 
YOUTH 

TRESPASSER 

POTENTIAL 
CONTACT 

RECREATION 

LEGEND: 

---*- Pathway is Incomplete 

- Pathway is Complete, Significance 
evaluated in Baseline Human Health 
Risk Assessment (BHHRA) 

NOTES: 

<D Based on surface soil samples collected on Lots 19 
and 20, it does not appear that significant entrainment 
and subsequent deposition of particulates has occurred 
at the Site or at off-site locations. 

® No water supply or agricultural wells are in use in the 
Site vicinity and groundwater in the uppermost 
water-bearing units is not usable due to high total 
dissolved solids concentrations. The incompleteness of 
this pathway is contingent on the continued stability of 
the groundwater contaminant plume within the 
uppermost, non-potable water-bearing units at the Site. 

® Surface water is not a potable or agricultural source due 
to high salinity . 

..; Indicates potential receptor for complete migration 
pathway. 
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Figure 4 
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E
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RELEASE 
MECHANISM 

ENVIRONMENTAL 
TRANSPORT AND FATE 

EXPOSURE 
ROUTE 

POTENTIAL 
FUTURE ON-5ITE 

CONSTRUCTION OR 
INDUSTRIAL 

WORKER RECEPTOR 

Volatilization to - Air dispersion --------------------------------------------------- Inhalation of ambient air 
the air from PSAs 

<D 
Inhalation of ambient air Fugitive dust L Air dispersion 

generation 
Deposition >[ On soil 
(Wet and dry) 

On surface water -----,r--- Potable source --------,t=,..----------------------- Ingestion of drinking water 

1------------------------ Skin contact with drinking water 

Root uptake by plants (if used for watering) ----- Ingestion of fruits and vegetables 
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TABLE 1
EXPOSURE POINT CONCENTRATION (mg/kg)

SOUTH AREA SURFACE SOIL*

Chemicals of Interest+ Average Max Detection Min Detection

TCEQ 
Ecological 

Benchmark (1)

EPA 
Ecological 
Screening 

Level (2) 95% UCL

Statistic 

Used (3)
# of Detects/# 

of Samples

2-Methylnaphthalene 0.0293 0.501 0.0106 --- --- 0.0784 97.5% Chebyshev 22 of 83
4,4'-DDD 0.0007894 0.0243 0.00264 --- --- 0.0029 97.5% Chebyshev 5 of 83
4,4'-DDE 0.0019 0.0693 0.000428 --- --- 0.0074 97.5% Chebyshev 17 of 83
4,4'-DDT 0.0038 0.0625 0.000281 --- 0.021 (m) 0.014 99% Chebyshev 37 of 83
Acenaphthene 0.0595 1.69 0.0113 20 (p) --- 0.197 97.5% Chebyshev 26 of 83
Acenaphthylene 0.0382 0.935 0.0184 --- --- 0.113 97.5% Chebyshev 19 of 83
Aluminum 5335 15200 414 --- --- 5946 95% Student's-t 83 of 83
Anthracene 0.0961 2.46 0.0112 --- --- 0.297 97.5% Chebyshev 37 of 83
Antimony 1.118 5.14 0.2 5 (p) 0.27 (m) 1.959 97.5% Chebyshev 72 of 83
Aroclor-1254 0.137 7.98 0.00334 --- --- 0.726 97.5% Chebyshev 13 of 85
Arsenic 3.735 24.3 0.26 18 (p) 18 (p) 4.535 95% Approx. Gamma 71 of 83
Barium 345.2 2180 18.6 330 (i) 330 (i) 415.1 95% H-UCL 83 of 83
Benzo(a)anthracene 0.345 5.02 0.0286 --- --- 1.211 99% Chebyshev 30 of 83
Benzo(a)pyrene 0.457 4.57 0.0103 --- --- 1.457 99% Chebyshev 65 of 83
Benzo(b)fluoranthene 0.582 5.42 0.0408 --- --- 1.638 95% H-UCL 61 of 83
Benzo(g,h,i)perylene 0.324 4.24 0.00989 --- --- 1.095 99% Chebyshev 51 of 83
Benzo(k)fluoranthene 0.24 4.25 0.0195 --- --- 0.651 97.5% Chebyshev 33 of 83
Beryllium 0.408 4.6 0.014 10 (p) 21 (m) 0.487 95% Approx. Gamma 82 of 83
Boron 4.662 54.4 2.43 0.5 (p) --- 9.663 97.5% Chebyshev 34 of 83
Butyl Benzyl Phthalate 0.0187 0.297 0.0129 --- --- 0.0373 95% Chebyshev 6 of 83
Cadmium 0.464 9.71 0.023 32 (p) 0.36 (m) 1.71 99% Chebyshev 50 of 83
Carbazole 0.0612 1.54 0.0104 --- --- 0.193 97.5% Chebyshev 29 of 83
Chromium 16.08 136 3.37 0.4 (i) 26 (a) 17.45 95% H-UCL 83 of 83
Chrysene 0.409 4.87 0.00932 --- --- 1.322 99% Chebyshev 56 of 83
Cobalt 3.705 16 0.049 13 (p) 13 (p) 4.781 95% Chebyshev 82 of 83
Copper 27.98 216 1.55 61 (i) 28 (a) 32.45 95% H-UCL 83 of 83
Dibenz(a,h)anthracene 0.155 1.64 0.0639 --- --- 0.363 97.5% Chebyshev 36 of 83Dibenz(a,h)anthracene 0.155 1.64 0.0639 0.363 97.5% Chebyshev 36 of 83
Dibenzofuran 0.0378 0.821 0.0167 --- --- 0.111 97.5% Chebyshev 17 of 83
Dieldrin 0.000997 0.0205 0.000243 --- 0.0049 (m) 0.003 97.5% Chebyshev 21 of 83
Di-n-butyl Phthalate 0.048 0.753 0.0368 200 (p) --- 0.0967 95% Chebyshev 9 of 83
Endosulfan Sulfate 0.002 0.0713 0.000456 --- --- 0.0077 97.5% Chebyshev 17 of 83
Endrin Aldehyde 0.0023 0.0738 0.000497 --- --- 0.0084 97.5% Chebyshev 22 of 83
Endrin Ketone 0.0016 0.02 0.000469 --- --- 0.004 97.5% Chebyshev 18 of 83
Fluoranthene 0.799 14.2 0.0133 --- --- 2.656 95% H-UCL 59 of 83
Fluorene 0.0515 1.11 0.00945 30 (i) --- 0.155 97.5% Chebyshev 28 of 83
gamma-Chlordane 0.00082679 0.0156 0.00071 --- --- 0.0025 97.5% Chebyshev 8 of 83
Indeno(1,2,3-cd)pyrene 0.47 6.49 0.0634 --- --- 1.115 97.5% Chebyshev 63 of 83
Iron 16285 77100 3450 --- --- 17845 95% H-UCL 83 of 83
Lead 69.61 643 2.82 120 (p) 11 (a) 84.5 95% H-UCL 83 of 83
Lithium 7.856 28 0.65 2 (p) --- 9.055 95% Approx. Gamma 83 of 83
Manganese 257.4 892 59.3 500 (p) 220 (p) 281.1 95% Student's-t 83 of 83
Mercury 0.0227 0.66 0.0032 0.1 (i) --- 0.0254 95% H-UCL 37 of 83
Molybdenum 1.306 8.42 0.098 2 (p) --- 1.645 95% Approx. Gamma 71 of 83
Nickel 11.64 36.7 2.84 30 (p) 38 (p) 12.54 95% Approx. Gamma 83 of 83
Phenanthrene 0.512 12.6 0.0139 --- --- 2.198 99% Chebyshev 57 of 83
Pyrene 0.533 8.47 0.0121 --- --- 1.366 95% H-UCL 57 of 83
Strontium 70.61 527 16.5 --- --- 101.2 95% Chebyshev 83 of 83
Tin 0.611 4.95 0.52 50 (p) --- 0.991 95% Chebyshev 23 of 83
Titanium 29.8 645 11.5 --- --- 63 95% Chebyshev 83 of 83
Vanadium 13.76 45.6 5.42 2 (p) 7.8 (a) 14.84 95% Approx. Gamma 83 of 83
Zinc 601.2 4770 12.3 120 (i) 46 (a) 727.7 95% Approx. Gamma 83 of 83
LPAH 0.7866 19.296 0.07485 --- 29 (i) 3.0384
HPAH 4.314 59.17 0.27111 --- 1.1 (m) 12.874
Total PAH 5.1006 78.466 0.34596 --- --- 15.9124

Notes:
* Surface soil was collected from 0 to 0.5 ft. below ground surface.
+  Chemicals of interest are any chemical measured in at least one sample at a frequency of detection greater than five percent.
(1) - From Table 3-4 of TCEQ, 2006.
(2) - From www.epa.gov/ecotox/ecossl.
(3) - Recommended exposure point concentration to be used based on data distribution per Pro UCL (see Appendix A).  When the compound was not detected
in a given sample, one-half of the sample detection limit was used as the proxy concentration for that sample.
(a) - avian
(i) - soil invertebrate
(m) - mammal
(p) - plant



TABLE 2
EXPOSURE POINT CONCENTRATION (mg/kg)

SOUTH AREA SOIL*

Chemicals of Interest+ Average Max Detection Min Detection

TCEQ 
Ecological 

Benchmark (1)

EPA 
Ecological 
Screening 

Level (2) 95% UCL

Statistic 

Used (3)
# of Detects/# 

of Samples

1,3,5-Trimethylbenzene 0.099 4.36 0.000267 --- --- 0.532 97.5% Chebyshev 9 of 83
2-Butanone 0.00412 0.0226 0.000992 --- --- 0.00925 97.5% Chebyshev 4 of 83
2-Hexanone 0.00406 0.0207 0.00109 --- --- 0.0164 97.5% Chebyshev 8 of 83
2-Methylnaphthalene 0.0698 7.21 0.0106 --- --- 0.341 97.5% Chebyshev 32 of 166
4,4'-DDD 0.00766 1.12 0.000369 --- --- 0.0498 97.5% Chebyshev 21 of 166
4,4'-DDE 0.0017 0.0693 0.000428 --- --- 0.0054 97.5% Chebyshev 22 of 166
4,4'-DDT 0.0037 0.113 0.000281 --- 0.021 (m) 0.0125 99% Chebyshev 68 of 166
Acenaphthene 0.0419 1.69 0.0113 20 (p) --- 0.115 97.5% Chebyshev 35 of 166
Acenaphthylene 0.042 1.2 0.0172 --- --- 0.114 97.5% Chebyshev 37 of 166
Acetone 0.0145 0.16 0.031 --- --- 0.0491 99% Chebyshev 10 of 83
Aluminum 6452 15700 414 --- --- 6914 95% Student's-t 166 of 166
Anthracene 0.0874 2.46 0.0112 --- --- 0.21 97.5% Chebyshev 65 of 166
Antimony 1.023 5.51 0.2 5 (p) 0.27 (m) 1.576 97.5% Chebyshev 144 of 166
Aroclor-1254 0.205 11.5 0.00334 --- --- 0.74 97.5% Chebyshev 25 of 170
Arsenic 3.331 24.3 0.23 18 (p) 18 (p) 4.916 97.5% Chebyshev 139 of 166
Barium 237.4 2180 18.6 330 (i) 330 (i) 330.4 95% Chebyshev 166 of 166
Benzene 0.004 0.0221 0.000339 --- --- 0.0065 97.5% Chebyshev 72 of 83
Benzo(a)anthracene 0.268 5.02 0.0118 --- --- 0.859 99% Chebyshev 44 of 166
Benzo(a)pyrene 0.347 4.88 0.00999 --- --- 1.008 99% Chebyshev 113 of 166
Benzo(b)fluoranthene 0.466 5.97 0.0408 --- --- 1.256 99% Chebyshev 102 of 166
Benzo(g,h,i)perylene 0.251 4.24 0.00989 --- --- 0.545 97.5% Chebyshev 81 of 166
Benzo(k)fluoranthene 0.157 4.25 0.0158 --- --- 0.378 97.5% Chebyshev 45 of 166
Beryllium 0.465 4.6 0.014 10 (p) 21 (m) 0.668 97.5% Chebyshev 165 of 166
Boron 4.811 54.4 2.43 0.5 (p) --- 7.387 97.5% Chebyshev 72 of 166
Butyl Benzyl Phthalate 0.0203 0.617 0.0129 --- --- 0.0392 95% Chebyshev 10 of 166
Cadmium 0.335 9.71 0.023 32 (p) 0.36 (m) 0.751 97.5% Chebyshev 93 of 166
Carbazole 0.0459 1.54 0.0104 --- --- 0.118 97.5% Chebyshev 42 of 166
Carbon Disulfide 0.0012 0.028 0.000987 --- --- 0.004 97.5% Chebyshev 13 of 83
Chromium 13.53 136 2.03 0.4 (i) 26 (a) 17.75 95% Chebyshev 166 of 166
Chrysene 0.327 4.87 0.00901 --- --- 0.938 99% Chebyshev 93 of 166
Cobalt 4.144 16 0.049 13 (p) 13 (p) 4.407 95% Student's-t 165 of 166
Copper 24.26 487 0.13 61 (i) 28 (a) 46.92 97.5% Chebyshev 164 of 166
Cyclohexane 0.266 21.7 0.000626 --- --- 1.898 97.5% Chebyshev 47 of 83
Dibenz(a,h)anthracene 0.113 1.64 0.0619 --- --- 0.236 97.5% Chebyshev 56 of 166
Dibenzofuran 0.0309 0.821 0.0167 --- --- 0.0709 97.5% Chebyshev 23 of 166
Dieldrin 0.00090075 0.0205 0.000243 --- 0.0049 (m) 0.0021 97.5% Chebyshev 33 of 166
Di-n-butyl Phthalate 0.0391 0.753 0.0311 200 (p) --- 0.0657 95% Chebyshev 11 of 166
Endosulfan Sulfate 0.0013 0.0713 0.0713 --- --- 0.0042 97.5% Chebyshev 21 of 166
Endrin Aldehyde 0.0019 0.0738 0.000497 --- --- 0.0055 97.5% Chebyshev 31 of 166
Endrin Ketone 0.0013 0.02 0.000469 --- --- 0.0029 97.5% Chebyshev 25 of 166
Ethylbenzene 0.0038 0.105 0.000654 --- --- 0.0127 97.5% Chebyshev 47 of 83
Fluoranthene 0.594 14.2 0.0133 --- --- 1.886 99% Chebyshev 96 of 166
Fluorene 0.0442 1.11 0.00945 30 (i) --- 0.107 97.5% Chebyshev 41 of 166
gamma-Chlordane 0.00069043 0.0156 0.00071 --- --- 0.0017 97.5% Chebyshev 12 of 166
Indeno(1,2,3-cd)pyrene 0.368 6.49 0.0574 --- --- 0.761 97.5% Chebyshev 104 of 166
Iron 14277 77100 2410 --- --- 17453 95% Chebyshev 166 of 166
Isopropylbenzene (cumene) 0.831 64.9 0.000318 --- --- 8.618 99% Chebyshev 16 of 83
Lead 53.52 702 2.48 120 (p) 11 (a) 104 97.5% Chebyshev 166 of 166
Lithium 10.03 28.6 0.65 2 (p) --- 12.17 95% Chebyshev 166 of 166
m,p-Xylene 0.0347 2.56 0.000558 --- --- 0.227 97.5% Chebyshev 53 of 83
Manganese 261.2 892 59.3 500 (p) 220 (p) 277.5 95% Student's-t 166 of 166
Mercury 0.0262 0.85 0.0026 0.1 (i) --- 0.0718 97.5% Chebyshev 73 of 166
Methylcyclohexane 0.0369 2.73 0.000223 --- --- 0.242 97.5% Chebyshev 57 of 83
Molybdenum 0.89 10.4 0.088 2 (p) --- 1.61 97.5% Chebyshev 118 of 166
Naphthalene 0.323 19.2 0.00482 --- --- 2.775 99% Chebyshev 8 of 83
Nickel 11.74 36.7 2.7 30 (p) 38 (p) 12.37 95% Student's-t 166 of 166
n-Propylbenzene 0.0237 1.8 0.00023 --- --- 0.159 97.5% Chebyshev 14 of 83
o-Xylene 0.0132 0.84 0.000223 --- --- 0.077 97.5% Chebyshev 32 of 83
Phenanthrene 0.401 12.6 0.0136 --- --- 1.349 99% Chebyshev 95 of 166
Pyrene 0.432 8.47 0.0121 --- --- 1.29 99% Chebyshev 98 of 166
Strontium 75.61 591 16.5 --- --- 100.6 95% Chebyshev 166 of 166
Tin 0.616 6.48 0.52 50 (p) --- 0.91 95% Chebyshev 40 of 166
Titanium 25.77 645 4.02 --- --- 32.21 95% Student's-t 166 of 166
Toluene 0.00574 0.0192 0.000721 --- --- 0.0137 97.5% Chebyshev 69 of 83
Vanadium 14.4 45.6 4.73 2 (p) 7.8 (a) 15.17 95% Approx. Gamma 166 of 166
Xylene (total) 0.0479 3.4 0.000777 --- --- 0.304 97.5% Chebyshev 53 of 83
Zinc 433.8 7650 6.17 120 (i) 46 (a) 815.2 97.5% Chebyshev 166 of 166
LPAH 1.0093 45.47 0.07817 --- 29 (i) 5.011
HPAH 3.323 60.03 0.24199 --- 1.1 (m) 9.157
Total PAH 4.3323 105.5 0.32016 --- --- 14.168

Notes:
* Soil was collected from 0 to 4 ft. below ground surface.
+  Chemicals of interest are any chemical measured in at least one sample at a frequency of detection greater than five percent.
(1) - From Table 3-4 of TCEQ, 2006.
(2) - From www.epa.gov/ecotox/ecossl.
(3) - Recommended exposure point concentration to be used based on data distribution per Pro UCL (see Appendix A).  When the compound was not detected
in a given sample, one-half of the sample detection limit was used as the proxy concentration for that sample.
(a) - avian
(i) - soil invertebrate
(m) - mammal
(p) - plant



TABLE 3
EXPOSURE POINT CONCENTRATION (mg/kg)

NORTH AREA SURFACE SOIL*

Chemicals of Interest+ Average Max Detection Min Detection

TCEQ 
Ecological 

Benchmark (1)

EPA Ecological 
Screening Level 

(2) 95% UCL

Statistic 

Used (3)
# of Detects/# 

of Samples

2-Methylnaphthalene 0.0123 0.053 0.01 --- --- 0.0275 95% Chebyshev 3 of 18
4,4'-DDE 0.0011 0.0149 0.00216 --- --- 0.0093 99% Chebyshev 2 of 18
4,4'-DDT 0.0012 0.0108 0.000597 --- 0.021 (m) 0.0073 99% Chebyshev 7 of 18
Acenaphthene 0.0161 0.157 0.021 20 (p) --- 0.0528 95% Chebyshev 2 of 18 
Acenaphthylene 0.0099 0.0555 0.0555 --- --- 0.0234 95% Chebyshev 1 of 18
Aluminum 10673 16800 1810 --- --- 12185 95% Student's-t 18 of 18
Anthracene 0.0257 0.264 0.00887 --- --- 0.168 99% Chebyshev 4 of 18 
Antimony 1.744 8.09 1.66 5 (p) 0.27 (m) 6.777 99% Chebyshev 9 of 18
Aroclor-1254 0.0037 0.0122 0.0122 --- --- 0.0077 95% Chebyshev 1 of 18 
Arsenic 2.522 5.69 0.54 18 (p) 18 (p) 2.999 95% Student's-t 17 of 18
Barium 145.2 476 46.1 330 (i) 330 (i) 264.2 95% Chebyshev 18 of 18
Benzo(a)anthracene 0.0715 1.18 1.18 --- --- 0.72 99% Chebyshev 1 of 18
Benzo(a)pyrene 0.114 1.42 0.0135 --- --- 0.888 99% Chebyshev 7 of 18
Benzo(b)fluoranthene 0.146 1.62 0.0487 --- --- 0.352 95% Adjusted Gamma 8 of 18
Benzo(g,h,i)perylene 0.132 1.28 0.0237 --- --- 0.842 99% Chebyshev 10 of 18
Benzo(k)fluoranthene 0.0689 0.799 0.011 --- --- 0.505 99% Chebyshev 4 of 18 
Beryllium 0.708 2.88 0.066 10 (p) 21 (m) 2.125 99% Chebyshev 17 of 18
Bis(2-ethylhexyl)phthalate 0.0462 0.239 0.0122 --- --- 0.0978 95% Chebyshev 6 of 18
Boron 8.028 39.2 3.15 0.5 (p) --- 13.49 95% Approx. Gamma 13 of 18
Butyl Benzyl Phthalate 0.016 0.151 0.151 --- --- 0.0514 95% Chebyshev 1 of 18
Cadmium 0.207 0.8 0.28 32 (p) 0.36 (m) 0.799 99% Chebyshev 8 of 18
Carbazole 0.0153 0.128 0.013 --- --- 0.045 95% Chebyshev 4 of 18 
Chromium 20.26 128 7.9 0.4 (i) 26 (a) 48.59 95% Student's-t 18 of 18
Chrysene 0.102 1.3 0.011 --- --- 0.812 99% Chebyshev 7 of 18
Cobalt 5.789 7.87 2.81 13 (p) 13 (p) 6.406 95% Student's-t 18 of 18
Copper 24.13 200 5.9 61 (i) 28 (a) 70.01 95% Chebyshev 18 of 18
Dibenz(a,h)anthracene 0.0471 0.404 0.045 --- --- 0.284 99% Chebyshev 4 of 18 
Dibenzofuran 0.0129 0.0862 0.0862 --- --- 0.0336 95% Chebyshev 1 of 18
Di ld i 0 0004866 0 00545 0 00545 0 0049 ( ) 0 0034 99% Ch b h 1 f 18Dieldrin 0.0004866 0.00545 0.00545 --- 0.0049 (m) 0.0034 99% Chebyshev 1 of 18
Diethyl Phthalate 0.0113 0.011 0.011 100 (p) --- 0.0215 95% Chebyshev 1 of 18
Di-n-butyl Phthalate 0.0179 0.01 0.01 200 (p) --- 0.0357 95% Chebyshev 1 of 18
Di-n-octyl Phthalate 0.0144 0.123 0.0154 --- --- 0.0428 95% Chebyshev 2 of 18
Endrin 0.000304 0.00149 0.00149 --- --- 0.000759 95% Chebyshev 1 of 18
Endrin Ketone 0.000874 0.00966 0.00966 --- --- 0.0031 95% Chebyshev 1 of 18
Fluoranthene 0.159 2.19 0.0214 --- --- 1.358 99% Chebyshev 6 of 18
Fluorene 0.0163 0.141 0.017 30 (i) --- 0.0496 95% Chebyshev 3 of 18 
Indeno(1,2,3-cd)pyrene 0.151 1.51 0.02 --- --- 0.969 99% Chebyshev 9 of 18
Iron 19477 102000 8450 --- --- 41127 95% Chebyshev 18 of 18
Lead 57.7 471 8.22 120 (p) 11 (a) 318.3 99% Chebyshev 18 of 18
Lithium 16.57 26.6 2.59 2 (p) --- 18.68 95% Student's-t 18 of 18
Manganese 369.5 1210 82.3 500 (p) 220 (p) 473.3 95% Approx. Gamma 18 of 18
Mercury 0.0126 0.064 0.006 0.1 (i) --- 0.0218 95% Approx. Gamma 8 of 18
Molybdenum 0.949 10.7 0.085 2 (p) --- 6.812 99% Chebyshev 11 of 18
Nickel 17.04 51.7 11.7 30 (p) 38 (p) 20.76 95% Student's-t 18 of 18
Phenanthrene 0.109 1.34 0.018 --- --- 0.845 99% Chebyshev 7 of 18
Pyrene 0.147 1.87 0.0149 --- --- 1.169 99% Chebyshev 8 of 18
Silver 0.0543 0.41 0.092 2 (p) --- 0.148 95% Chebyshev 2 of 18
Strontium 57.32 93.6 26.6 --- --- 65.4 95% Student's-t 18 of 18
Thallium 0.109 0.63 0.63 1 (p) --- 0.273 95% Chebyshev 1 of 18
Tin 0.625 3.67 0.68 50 (p) --- 1.494 95% Chebyshev 4 of 18 
Titanium 20.67 55.9 3.41 --- --- 26.26 95% Approx. Gamma 18 of 18
Vanadium 19.66 45.8 7.85 2 (p) 7.8 (a) 23.4 95% Student's-t 18 of 18
Zinc 418.4 5640 29.5 120 (i) 46 (a) 3485 99% Chebyshev 18 of 18
LPAH 0.1893 2.0105 0.13037 --- 29 (i) 1.1663
HPAH 1.1385 13.573 1.3892 --- 1.1 (m) 7.899
Total PAH 1.3278 15.5835 1.51957 --- --- 9.0653

Notes:
* Surface soil was collected from 0 to 0.5 ft. below ground surface.
+  Chemicals of interest are any chemical measured in at least one sample at a frequency of detection greater than five percent.
(1) - From Table 3-4 of TCEQ, 2006.
(2) - From www.epa.gov/ecotox/ecossl.
(3) - Recommended exposure point concentration to be used based on data distribution per Pro UCL (see Appendix A).  When the compound was not detected
in a given sample, one-half of the sample detection limit was used as the proxy concentration for that sample.
(a) - avian
(i) - soil invertebrate
(m) - mammal
(p) - plant



TABLE 4
EXPOSURE POINT CONCENTRATION (mg/kg)

NORTH AREA SOIL+

Chemicals of Interest++ Average
Max 

Detection
Min 

Detection

TCEQ Ecological 

Benchmark (1)

EPA Ecological 
Screening 

Level (2) 95% UCL

Statistic 

Used (3)
# of Detects/# 

of Samples

1,1-Dichloroethane 0.0286 0.518 0.00161 --- --- 0.299 99% Chebyshev 3 of 19
1,1-Dichloroethene 0.0179 0.313 0.00178 --- --- 0.181 99% Chebyshev 2 of 19
1,2-Dichloroethane 0.0106 0.177 0.00231 --- --- 0.103 99% Chebyshev 4 of 19
2-Butanone 0.0029 0.208 0.0017 --- --- 0.121 99% Chebyshev 11 of 19
2-Methylnaphthalene 0.0103 0.053 0.01 --- --- 0.0198 95% Chebyshev 4 of 36
4,4'-DDE 0.0007 0.0149 0.00216 --- --- 0.0024 95% Chebyshev 2 of 36
4,4'-DDT 0.000704 0.0108 0.000597 --- 0.021 (m) 0.0038 99% Chebyshev 7 of 36
Acenaphthene 0.0142 0.157 0.021 20 (p) --- 0.036 95% Chebyshev 4 of 36
Aluminum 11971 18300 1810 --- --- 13092 95% Student's-t 36 of 36
Anthracene 0.0215 0.264 0.00887 --- --- 0.107 99% Chebyshev 6 of 36
Antimony 1.416 8.09 1.66 5 (p) 0.27 (m) 4.366 99% Chebyshev 16 of 36
Aroclor-1254 0.0056 0.0938 0.0122 --- --- 0.0168 95% Chebyshev 2 of 36
Arsenic 2.573 5.69 0.54 18 (p) 18 (p) 2.959 95% Student's-t 32 of 36
Barium 142.1 362 46.1 330 (i) 330 (i) 211.7 95% Student's-t 36 of 36
Benzene 0.0027 0.00632 0.00138 --- --- 0.0034 95% Student's-t 12 of 19
Benzo(a)anthracene 0.068 1.18 0.0383 --- --- 0.464 99% Chebyshev 4 of 36
Benzo(a)pyrene 0.0922 1.42 0.0135 --- --- 0.554 99% Chebyshev 10 of 36
Benzo(b)fluoranthene 0.12 1.62 0.0487 --- --- 0.649 99% Chebyshev 11 of 36
Benzo(g,h,i)perylene 0.0961 1.28 0.0237 --- --- 0.494 99% Chebyshev 14 of 36
Benzo(k)fluoranthene 0.0601 0.799 0.068 --- --- 0.341 99% Chebyshev 6 of 36
Beryllium 0.752 2.88 0.066 10 (p) 21 (m) 1.087 95% Chebyshev 35 of 36
Bis(2-ethylhexyl)phthalate 0.0428 0.239 0.0122 --- --- 0.0753 95% Chebyshev 11 of 36
Boron 7.576 39.2 3.14 0.5 (p) --- 20.55 99% Chebyshev 26 of 36
Bromoform 0.0023 0.018 0.011 --- --- 0.013 99% Chebyshev 2 of 19
Butyl Benzyl Phthalate 0.0125 0.151 0.054 --- --- 0.031 95% Chebyshev 2 of 36
Cadmium 0.193 0.8 0.28 32 (p) 0.36 (m) 0.59 99% Chebyshev 15 of 36
Carbazole 0.0143 0.128 0.0108 --- --- 0.0323 95% Chebyshev 7 of 36
Carbon Disulfide 0.0028 0.0284 0.00757 --- --- 0.018 99% Chebyshev 3 of 19
Chromium 17.17 128 7.76 0.4 (i) 26 (a) 22.69 95% Student's-t 36 of 36
Chrysene 0.0885 1.3 0.0104 --- --- 0.529 99% Chebyshev 11 of 36
cis-1,2-Dichloroethene 0.0541 0.999 0.0195 --- --- 0.577 99% Chebyshev 2 of 19
Cobalt 6.318 10.3 2.81 13 (p) 13 (p) 6.808 95% Student's-t 36 of 36
Copper 18.7 200 4.59 61 (i) 28 (a) 41.87 95% Student's-t 36 of 36
C * fCyclohexane 0.0056 0.00185 0.000981 --- --- 0.00185 Maximum* 5 of 19
Dibenz(a,h)anthracene 0.0384 0.404 0.045 --- --- 0.177 99% Chebyshev 7 of 36
Dibenzofuran 0.0099 0.0862 0.015 --- --- 0.0205 95% Chebyshev 2 of 36
Diethyl Phthalate 0.0097 0.011 0.00992 100 (p) --- 0.0118 95% Student's-t 2 of 36
Di-n-butyl Phthalate 0.0155 0.015 0.01 200 (p) --- 0.0248 95% Chebyshev 2 of 36
Di-n-octyl Phthalate 0.0115 0.123 0.0154 --- --- 0.0264 95% Chebyshev 3 of 36
Ethylbenzene 0.0016 0.00502 0.00114 --- --- 0.00502 Maximum* 5 of 19
Fluoranthene 0.146 2.19 0.0214 --- --- 0.923 99% Chebyshev 9 of 36
Fluorene 0.0112 0.141 0.017 30 (i) --- 0.0282 95% Chebyshev 4 of 36
Indeno(1,2,3-cd)pyrene 0.133 1.51 0.02 --- --- 0.577 99% Chebyshev 13 of 36
Iron 17531 102000 7120 --- --- 21765 95% Student's-t 36 of 36
Lead 37.8 471 5.88 120 (p) 11 (a) 96.63 95% Chebyshev 36 of 36
Lithium 18.84 32.2 2.59 2 (p) --- 20.51 95% Student's-t 36 of 36
m,p-Xylene 0.002 0.00139 0.00132 --- --- 0.00139 Maximum* 2 of 19
Manganese 347 1210 82.3 500 (p) 220 (p) 405.2 95% Approx. Gamma 36 of 36
Mercury 0.0094 0.064 0.0034 0.1 (i) --- 0.03 99% Chebyshev 13 of 36
Methylcyclohexane 0.0024 0.00278 0.0015 --- --- 0.00278 Maximum* 6 of 19
Molybdenum 0.586 10.7 0.085 2 (p) --- 3.551 99% Chebyshev 21 of 36
Naphthalene 0.0236 0.148 0.0013 --- --- 0.102 99% Chebyshev 6 of 19
Nickel 17.17 51.7 9.74 30 (p) 38 (p) 18.79 95% Student's-t 36 of 36
Phenanthrene 0.0998 1.34 0.018 --- --- 0.595 99% Chebyshev 10 of 36
Pyrene 0.143 1.97 0.0149 --- --- 0.879 99% Chebyshev 11 of 36
Silver 0.0473 0.41 0.092 2 (p) --- 0.103 95% Student's-t 3 of 36
Strontium 56.15 96.2 22.1 --- --- 62.05 95% Student's-t 36 of 36
Tetrachloroethene 0.0127 0.223 0.00135 --- --- 0.129 99% Chebyshev 3 of 19
Tin 0.47 3.67 0.68 50 (p) --- 0.926 95% Chebyshev 5 of 36
Titanium 20.83 57 3.41 --- --- 24.83 95% Student's-t 36 of 36
Toluene 0.0046 0.0122 0.00134 200 (p) --- 0.0122 Maximum* 8 of 19
Vanadium 20.54 45.8 7.85 2 (p) 7.8 (a) 22.9 95% Student's-t 36 of 36
Xylene (total) 0.119 1.76 0.00139 --- --- 0.372 95% Adjusted Gamma 8 of 19
Zinc 242.5 5640 21.1 120 (i) 46 (a) 1784 99% Chebyshev 36 of 36
LPAH 0.1806 2.103 0.07617 --- 29 (i) 0.888
HPAH 0.9853 13.673 0.3039 --- 1.1 (m) 5.587
Total PAH 1.1659 15.776 0.38007 --- --- 6.475

Notes:

+ Soil was collected from 0 to 4 ft. below ground surface.
++  Chemicals of interest are any chemical measured in at least one sample at a frequency of detection greater than five percent.
(1) - From Table 3-4 of TCEQ, 2006.
(2) - From www.epa.gov/ecotox/ecossl.
(3) - Recommended exposure point concentration to be used based on data distribution per Pro UCL (see Appendix A).  When the compound was not detected
in a given sample, one-half of the sample detection limit was used as the proxy concentration for that sample.
(a) - avian
(i) - soil invertebrate
(m) - mammal
(p) - plant

* Recommended UCL exceeds maximum observation, so the maximum measured concentration was used as the EPC.



TABLE 5
EXPOSURE POINT CONCENTRATION (mg/kg)

BACKGROUND SOIL+

Chemicals of Interest++ Average
Max 

Detection Min Detection

TCEQ 
Ecological 

Benchmark (1)

EPA 
Ecological 
Screening 

Level (2) 95% UCL

Statistic 

Used (3)

# of 
Detects/# of 

Samples

Antimony 0.953 2.19 0.25 5 (p) 0.27 (m) 2.19 Maximum* 5 of 10
Arsenic 3.438 5.9 0.24 18 (p) 18 (p) 4.477 95% Student's-t 10 of 10
Barium 333.1 1130 150 330 (i) 330 (i) 502.3 95% Approx. Gamma 10 of 10
Benzo(a)anthracene 0.0116 0.082 0.082 --- --- 0.0457 95% Chebyshev 1 of 10 
Benzo(a)pyrene 0.0122 0.076 0.076 --- --- 0.0431 95% Chebyshev 1 of 10 
Benzo(b)fluoranthene 0.00941 0.057 0.057 --- --- 0.0325 95% Chebyshev 1 of 10 
Benzo(g,h,i)perylene 0.0241 0.083 0.083 --- --- 0.0527 95% Chebyshev 1 of 10 
Benzo(k)fluoranthene 0.0158 0.106 0.106 --- --- 0.0595 95% Chebyshev 1 of 10 
Cadmium 0.0311 0.11 0.041 32 (p) 0.36 (m) 0.11 Maximum* 3 of 10
Carbazole 0.00512 0.011 0.011 --- --- 0.00636 95% Student's-t 1 of 10 
Chromium 15.2 20.1 10.7 0.4 (i) 26 (a) 16.95 95% Student's-t 10 of 10
Chrysene 0.0145 0.083 0.083 --- --- 0.0477 95% Chebyshev 1 of 10 
Copper 12.12 19.3 7.68 61 (i) 28 (a) 14.41 95% Student's-t 10 of 10
Fluoranthene 0.0208 0.156 0.156 --- --- 0.156 Maximum* 1 of 10 
Indeno(1,2,3-cd)pyrene 0.0551 0.417 0.417 --- --- 0.417 Maximum* 1 of 10 
Lead 13.43 15.2 11 120 (p) 11 (a) 14.33 95% Student's-t 10 of 10
Lithium 21.14 32.5 14.4 2 (p) --- 24.13 95% Student's-t 10 of 10
Manganese 377.4 551 284 500 (p) 220 (p) 431.8 95% Student's-t 10 of 10
Mercury 0.0213 0.03 0.015 0.1 (i) --- 0.0241 95% Student's-t 10 of 10
Molybdenum 0.522 0.68 0.42 2 (p) --- 0.565 95% Student's-t 10 of 10
Phenanthrene 0.0167 0.137 0.137 --- --- 0.137 Maximum* 1 of 10 
Pyrene 0.0218 0.127 0.127 --- --- 0.0728 95% Chebyshev 1 of 10 
Zinc 247 969 36.6 120 (i) 46 (a) 969 Maximum* 10 of 10
LPAH 0.0167 0.137 0.137 --- 29 (i) 0.137
HPAH 0 18531 1 187 1 187 1 1 (m) 0 927HPAH 0.18531 1.187 1.187 --- 1.1 (m) 0.927
Total PAH 0.20201 1.324 1.324 --- --- 1.064

Notes:

+ Soil was collected from 0 to 4 ft. below ground surface.
++  Chemicals of interest are any chemical measured in at least one sample.
(1) - From Table 3-4 of TCEQ, 2006.
(2) - From www.epa.gov/ecotox/ecossl.
(3) - Recommended exposure point concentration to be used based on data distribution per Pro UCL (see Appendix A).  When the compound was not detected
in a given sample, one-half of the sample detection limit was used as the proxy concentration for that sample.
(a) - avian
(i) - soil invertebrate
(m) - mammal
(p) - plant

* Recommended UCL exceeds maximum observation, so the maximum measured concentration was used as the EPC.



TABLE 6
EXPOSURE POINT CONCENTRATION (mg/kg)

INTRACOASTAL WATERWAY SEDIMENT

Chemicals of Interest+ Average Max Detection Min Detection

TCEQ Marine 

Sediment PCL (1)

TCEQ Second 
Effects Level for 

Sediment (2)

Average of 
TCEQ PCL and 

SEL (3)

EPA EcoTox 

Threshold (4) 95% UCL

Statistic 

Used (5)
# of Detects/# 

of Samples
1,2-Dichloroethane 4.10E-04 3.02E-03 3.02E-03 4.30E+00 2.58E+01 1.51E+01 --- 1.10E-03 95% Chebyshev 1 of 16
1,2-Diphenylhydrazine/azobenzene 7.30E-03 3.17E-02 3.17E-02 --- --- --- --- 1.03E-02 95% Student's-t 1 of 16
2-Methylnaphthalene 8.30E-03 1.88E-02 1.88E-02 7.00E-02 6.70E-01 3.70E-01 --- 9.60E-03 95% Student's-t 1 of 16
3,3'-Dichlorobenzidine 4.08E-02 1.51E-01 1.51E-01 --- --- --- --- 5.38E-02 95% Student's-t 1 of 16
4,4'-DDT 4.11E-04 3.32E-03 4.81E-04 1.19E-03 6.29E-02 3.20E-02 1.60E-03 2.30E-03 99% Chebyshev 4 of 17
4,6-Dinitro-2-methylphenol 1.70E-02 6.27E-02 6.27E-02 --- --- --- --- 2.24E-02 95% Student's-t 1 of 16
Acenaphthylene 1.16E-02 6.31E-02 2.39E-02 1.60E-02 5.00E-01 2.58E-01 1.10E+00 2.73E-02 95% Chebyshev 2 of 16 
Aluminum 6.85E+03 1.25E+04 3.90E+03 --- --- --- --- 7.88E+03 95% Student's-t 16 of 16
Anthracene 2.01E-02 7.53E-02 2.36E-02 8.53E-02 1.10E+00 5.93E-01 --- 4.24E-02 95% Chebyshev 6 of 16
Antimony 2.25E+00 8.14E+00 7.40E-01 --- --- --- --- 2.99E+00 95% Approx. Gamma 16 of 16
Arsenic 4.03E+00 7.62E+00 2.41E+00 8.20E+00 7.00E+01 3.91E+01 8.20E+00 4.64E+00 95% Student's-t 16 of 16
Atrazine (Aatrex) 1.79E-02 8.14E-02 8.14E-02 --- --- --- --- 2.54E-02 95% Student's-t 1 of 16
Barium 2.15E+02 3.77E+02 1.16E+02 --- --- --- --- 2.43E+02 95% Approx. Gamma 16 of 16
Benzo(a)anthracene 4.54E-02 3.95E-01 6.75E-02 2.61E-01 1.60E+00 9.31E-01 --- 3.01E-01 99% Chebyshev 3 of 16
Benzo(a)pyrene 6.61E-02 4.45E-01 5.25E-02 4.30E-01 1.60E+00 1.02E+00 4.30E-01 3.52E-01 99% Chebyshev 6 of 16
Benzo(b)fluoranthene 1.00E-01 6.11E-01 3.24E-02 --- --- --- --- 4.91E-01 99% Chebyshev 9 of 16
Benzo(g,h,i)perylene 6.61E-02 4.42E-01 1.73E-02 --- --- --- --- 3.57E-01 99% Chebyshev 7 of 16
Benzo(k)fluoranthene 5.89E-02 3.18E-01 4.74E-02 --- --- --- --- 2.71E-01 99% Chebyshev 6 of 16
Beryllium 4.63E-01 8.20E-01 2.90E-01 --- --- --- --- 5.28E-01 95% Student's-t 16 of 16
Boron 1.20E+01 2.72E+01 1.25E+01 --- --- --- --- 2.72E+01 Maximum* 10 of 16
Butyl Benzyl Phthalate 2.08E-02 2.02E-01 2.02E-01 --- --- --- 1.10E+01 7.35E-02 95% Chebyshev 1 of 16
Carbazole 1.51E-02 8.61E-02 1.95E-02 --- --- --- --- 3.84E-02 95% Chebyshev 3 of 16
Chloroform 9.02E-04 5.27E-03 5.04E-03 4.30E+00 2.58E+01 1.51E+01 --- 5.00E-03 99% Chebyshev 2 of 16 
Chromium 9.21E+00 1.44E+01 5.01E+00 8.10E+01 3.70E+02 2.26E+02 8.10E+01 1.04E+01 95% Student's-t 16 of 16
Chrysene 7.74E-02 4.75E-01 1.37E-02 3.84E-01 2.80E+00 1.59E+00 --- 1.53E-01 95% Approx. Gamma 10 of 16
Cobalt 4.39E+00 7.16E+00 3.05E+00 --- --- --- --- 4.88E+00 95% Student's-t 16 of 16
Copper 7.11E+00 1.26E+01 3.28E+00 3.40E+01 2.70E+02 1.52E+02 3.40E+01 8.43E+00 95% Student's-t 16 of 16
Cyclohexane 2.30E-03 1.92E-03 1.92E-03 --- --- --- --- 2.90E-03 95% Approx. Gamma 1 of 16

( ) 3 02 2 3 01 11 02 6 3 02 2 60 01 1 62 01 2 0 01 99% C 6 f 16Dibenz(a,h)anthracene 4.35E-02 2.35E-01 5.11E-02 6.34E-02 2.60E-01 1.62E-01 --- 2.05E-01 99% Chebyshev 6 of 16
Dibenzofuran 1.23E-02 3.05E-02 2.68E-02 --- --- --- 2.00E+00 1.52E-02 95% Student's-t 2 of 16 
Diethyl Phthalate 1.35E-02 3.89E-02 3.89E-02 --- --- --- 6.30E-01 1.66E-02 95% Student's-t 1 of 16
Di-n-octyl Phthalate 1.80E-02 1.92E-01 1.47E-02 --- --- --- --- 6.86E-02 95% Chebyshev 2 of 16 
Fluoranthene 1.13E-01 8.04E-01 2.22E-02 6.00E-01 5.10E+00 2.85E+00 1.40E+00 6.14E-01 99% Chebyshev 8 of 16
Fluorene 1.22E-02 4.60E-02 1.24E-02 1.90E-02 5.40E-01 2.80E-01 5.40E-01 2.43E-02 95% Chebyshev 4 of 16
gamma-Chlordane 3.13E-04 8.26E-04 6.38E-04 2.26E-03 4.79E-03 3.53E-03 --- 5.70E-04 95% Chebyshev 4 of 16
Hexachlorobenzene 1.00E-02 3.19E-02 3.19E-02 --- --- --- --- 1.26E-02 95% Student's-t 1 of 16
Indeno(1,2,3-cd)pyrene 7.22E-02 4.05E-01 5.56E-02 --- --- --- --- 3.47E-01 99% Chebyshev 6 of 16
Iron 1.34E+04 2.82E+04 6.75E+03 --- --- --- --- 1.60E+04 95% Approx. Gamma 16 of 16
Lead 1.16E+01 3.23E+01 5.00E+00 4.67E+01 2.18E+02 1.32E+02 4.70E+01 1.48E+01 95% Approx. Gamma 16 of 16
Isopropylbenzene (cumene) 1.00E-03 7.04E-03 4.64E-03 --- --- --- --- 5.80E-03 99% Chebyshev 2 of 16 
Lithium 1.05E+01 2.00E+01 6.40E+00 --- --- --- --- 1.21E+01 95% Student's-t 16 of 16
Manganese 2.83E+02 4.74E+02 1.92E+02 --- --- --- --- 3.22E+02 95% Student's-t 16 of 16
Mercury 2.01E-02 3.60E-02 1.10E-02 1.50E-01 7.10E-01 4.30E-01 1.50E-01 2.33E-02 95% Student's-t 16 of 16
Methylcyclohexane 9.51E-04 3.70E-03 3.70E-03 --- --- --- --- 1.30E-03 95% Approx. Gamma 1 of 16
Molybdenum 6.67E-01 5.66E+00 1.40E-01 --- --- --- --- 2.15E+00 95% Chebyshev 16 of 16
Nickel 9.59E+00 1.67E+01 5.80E+00 2.09E+01 5.16E+01 3.63E+01 2.10E+01 1.08E+01 95% Student's-t 16 of 16
n-Nitrosodiphenylamine 1.02E-02 4.34E-02 4.34E-02 --- --- --- --- 1.41E-02 95% Student's-t 1 of 16
Phenanthrene 7.46E-02 5.08E-01 3.11E-02 2.40E-01 1.50E+00 8.70E-01 1.10E+00 3.88E-01 99% Chebyshev 8 of 16
Pyrene 1.30E-01 8.62E-01 1.76E-02 6.65E-01 2.60E+00 1.63E+00 6.60E-01 6.78E-01 99% Chebyshev 10 of 16
Silver 1.72E-01 5.40E-01 3.00E-01 --- --- --- --- 3.76E-01 Maximum* 6 of 16
Strontium 4.49E+01 8.17E+01 3.28E+01 --- --- --- --- 5.12E+01 95% Student's-t 16 of 16
Titanium 2.56E+01 3.66E+01 1.91E+01 --- --- --- --- 2.78E+01 95% Student's-t 16 of 16
Toluene 1.40E-03 5.81E-03 5.81E-03 9.40E-01 5.66E+00 3.30E+00 6.70E-01 2.00E-03 95% Approx. Gamma 1 of 16
Vanadium 1.39E+01 2.12E+01 9.06E+00 --- --- --- --- 1.54E+01 95% Student's-t 16 of 16
Zinc 4.54E+01 9.26E+01 1.80E+01 1.50E+02 4.10E+02 2.80E+02 1.50E+02 5.41E+01 95% Student's-t 16 of 16
LPAH 1.27E-01 7.11E-01 1.10E-01 5.52E-01 3.16E+00 1.86E+00 --- 4.92E-01
HPAH 7.73E-01 4.99E+00 3.77E-01 1.70E+00 9.60E+00 5.65E+00 --- 3.77E+00
Total PAHs 8.99E-01 5.70E+00 4.87E-01 4.02E+00 4.48E+01 2.44E+01 4.00E+00 4.26E+00

Notes:
* Recommended UCL exceeds maximum observation so the maximum measured concentration was used as the EPC.
+  Chemicals of interest are any chemical measured in at least one sample.
(1) - From Table 3-3 of TCEQ, 2006.
(2) - From Table A-2 of TCEQ, 2006.
(3) - Midpoint between Sediment PCL and SEL as per memo received on January 24, 2008 from TCEQ.
(4) - From Table 2 of EPA's EcoTox Threshold ECO Update January, 2006.
(5) - Recommended exposure point concentration to be used based on data distribution per Pro UCL (see Appendix A).  When the compound was not detected
in a given sample, one-half of the sample detection limit was used as the proxy concentration for that sample.



TABLE 7
EXPOSURE POINT CONCENTRATION (mg/kg)

INTRACOASTAL WATERWAY BACKGROUND SEDIMENT

Chemicals of Interest+ Average Max Detection Min Detection

TCEQ Marine 

Sediment PCL (1)

TCEQ Second 
Effects Level for 

Sediment (2)

Average of 
TCEQ PCL and 

SEL (3)

EPA EcoTox 

Threshold (4) 95% UCL

Statistic 

Used (5)
# of Detects/# 

of Samples

1,2,4-Trimethylbenzene 9.10E-04 3.91E-03 3.91E-03 2.16E+00 1.30E+01 7.56E+00 --- 2.00E-03 95% Approx. Gamma 1 of 9
1,4-Dichlorobenzene 1.40E-03 4.11E-03 4.11E-03 7.00E-01 4.21E+00 2.46E+00 3.50E-01 2.80E-03 95% Approx. Gamma 1 of 9
2-Butanone 1.10E-03 2.16E-03 2.00E-03 --- --- --- --- 1.70E-03 95% Student's-t 2 of 9
4,4'-DDT 1.56E-04 5.70E-04 5.70E-04 1.19E-03 6.29E-02 3.20E-02 1.60E-03 3.82E-04 95% Chebyshev 1 of 9
Aluminum 1.22E+04 2.18E+04 4.73E+03 --- --- --- --- 1.65E+04 95% Student's-t 9 of 9
Antimony 4.02E+00 7.33E+00 1.68E+00 --- --- --- --- 5.40E+00 95% Student's-t 9 of 9
Arsenic 5.81E+00 9.62E+00 2.36E+00 8.20E+00 7.00E+01 3.91E+01 8.20E+00 7.74E+00 95% Student's-t 9 of 9
Barium 209.7.2 2.80E+02 1.11E+02 --- --- --- --- 2.39E+02 95% Student's-t 9 of 9
Benzo(b)fluoranthene 8.70E-03 3.69E-02 3.69E-02 --- --- --- --- 2.41E-02 95% Chebyshev 1 of 9
Beryllium 7.66E-01 1.32E+00 3.20E-01 --- --- --- --- 1.02E+00 95% Student's-t 9 of 9
Boron 2.76E+01 4.79E+01 1.33E+01 --- --- --- --- 3.56E+01 95% Student's-t 9 of 9
Carbon Disulfide 1.50E-03 8.41E-03 3.41E-03 --- --- --- --- 4.80E-03 95% Approx. Gamma 2 of 9
Chromium 1.28E+01 2.25E+01 5.81E+00 8.10E+01 3.70E+02 2.26E+02 8.10E+01 1.69E+01 95% Student's-t 9 of 9
cis-1,2-Dichloroethene 3.40E-03 2.84E-02 2.84E-02 --- --- --- --- 3.45E-02 99% Chebyshev 1 of 9
Cobalt 6.70E+00 1.18E+01 3.32E+00 --- --- --- --- 8.66E+00 95% Student's-t 9 of 9
Copper 8.14E+00 1.68E+01 2.68E+00 3.40E+01 2.70E+02 1.52E+02 3.40E+01 1.13E+01 95% Student's-t 9 of 9pp
Iron 1.65E+04 2.79E+04 7.44E+03 --- --- --- --- 2.15E+04 95% Student's-t 9 of 9
Lead 9.59E+00 1.45E+01 5.34E+00 4.67E+01 2.18E+02 1.32E+02 4.70E+01 1.18E+01 95% Student's-t 9 of 9
Lithium 2.14E+01 4.46E+01 7.29E+00 --- --- --- --- 3.03E+01 95% Student's-t 9 of 9
Manganese 3.31E+02 4.42E+02 2.12E+02 --- --- --- --- 3.86E+02 95% Student's-t 9 of 9
Mercury 1.76E-02 5.00E-02 6.50E-03 1.50E-01 7.10E-01 4.30E-01 1.50E-01 2.73E-02 95% Approx. Gamma 9 of 9
Molybdenum 2.41E-01 3.50E-01 1.60E-01 --- --- --- --- 2.83E-01 95% Student's-t 9 of 9
Nickel 1.49E+01 2.73E+01 6.31E+00 2.09E+01 5.16E+01 3.63E+01 2.10E+01 1.99E+01 95% Student's-t 9 of 9
Strontium 5.92E+01 8.74E+01 3.48E+01 --- --- --- --- 7.28E+01 95% Student's-t 9 of 9
Titanium 3.18E+01 5.45E+01 2.11E+01 --- --- --- --- 3.83E+01 95% Student's-t 9 of 9
Trichloroethene 2.10E-03 1.59E-02 1.59E-02 1.47E+00 8.82E+00 5.15E+00 1.60E+00 4.30E-03 99% Chebyshev 1 of 9
Vanadium 2.02E+01 3.42E+01 1.02E+01 --- --- --- --- 2.59E+01 95% Student's-t 9 of 9
Xylene 1.70E-03 3.35E-03 3.35E-03 --- --- --- --- 2.60E-03 95% Student's-t 1 of 9
Zinc 3.60E+01 5.41E+01 1.93E+01 1.50E+02 4.10E+02 2.80E+02 1.50E+02 4.45E+01 95% Student's-t 9 of 9
LPAH++ 5.52E-01 3.16E+00 1.86E+00 ---
HPAH 8.70E-03 3.69E-02 3.69E-02 1.70E+00 9.60E+00 5.65E+00 --- 2.41E-02
Total PAHs 8.70E-03 3.69E-02 3.69E-02 4.02E+00 4.48E+01 2.44E+01 --- 2.41E-02

+  Chemicals of interest are any chemical measured in at least one sample.
++ No LPAHs were detected in the samples.
(1) - From Table 3-3 of TCEQ, 2006.
(2) - From Table A-2 of TCEQ, 2006.
(3) - Midpoint between Sediment PCL and SEL as per memo received on January 24, 2008 from TCEQ.
(4) - From Table 2 of EPA's EcoTox Threshold ECO Update January, 2006.
(5) - Recommended exposure point concentration to be used based on data distribution per Pro UCL (see Appendix A).  When the compound was not detected
in a given sample, one-half of the sample detection limit was used as the proxy concentration for that sample.

Notes:



TABLE 8

Chemicals of Interest+ Average Max Detection Min Detection

TCEQ Marine 

Sediment PCL (1)

TCEQ Second 
Effects Level for 

Sediment (2)

Average of TCEQ 

PCL and SEL (3)

EPA EcoTox 

Threshold (4) 95% UCL

Statistic 

Used (5)
# of Detects/# 

of Samples

1,2-Dichloroethane 2.49E-04 2.40E-03 1.83E-03 4.30E+00 2.58E+01 1.51E+01 --- 5.90E-04 95% Chebyshev 3 of 48
2-Methylnaphthalene 2.46E-02 4.30E-01 1.22E-02 7.00E-02 6.70E-01 3.70E-01 --- 1.16E-01 99% Chebyshev 4 of 48
4,4'-DDT 9.52E-04 9.22E-03 9.29E-04 1.19E-03 6.29E-02 3.20E-02 1.60E-03 2.20E-03 97.5% Chebyshev 16 of 55
Acenaphthene 1.95E-02 1.33E-01 1.60E-02 1.60E-02 5.00E-01 2.58E-01 1.10E+00 6.40E-02 99% Chebyshev 4 of 48
Acenaphthylene 3.14E-02 5.45E-01 2.91E-02 4.40E-02 6.40E-01 3.42E-01 --- 1.65E-01 99% Chebyshev 4 of 48
Aluminum 1.32E+04 1.82E+04 3.40E+03 --- --- --- --- 1.40E+04 95% Student's-t 48 of 48
Anthracene 2.88E-02 3.34E-01 8.38E-03 8.53E-02 1.10E+00 5.93E-01 --- 1.26E-01 99% Chebyshev 8 of 48
Antimony(6) 1.15E+00 4.24E+00 4.60E-01 --- --- --- --- 1.61E+00 95% Chebyshev 40 of 48
Arsenic 2.53E+00 1.28E+01 1.00E+00 8.20E+00 7.00E+01 3.91E+01 8.20E+00 3.40E+00 95% Approx. Gamma 35 of 48
Barium 1.52E+02 8.20E+02 3.60E+01 --- --- --- --- 2.38E+02 95% Chebyshev 48 of 48
Benzo(a)anthracene 5.43E-02 9.93E-01 5.46E-02 2.61E-01 1.60E+00 9.31E-01 --- 3.06E-01 99% Chebyshev 5 of 48
Benzo(a)pyrene 1.04E-01 1.30E+00 1.76E-02 4.30E-01 1.60E+00 1.02E+00 4.30E-01 4.76E-01 99% Chebyshev 15 of 48
Benzo(b)fluoranthene 9.02E-02 1.36E+00 1.62E-02 --- --- --- --- 4.31E-01 99% Chebyshev 19 of 48
Benzo(g,h,i)perylene 1.98E-01 1.94E+00 4.40E-02 --- --- --- --- 7.55E-01 99% Chebyshev 24 of 48
Benzo(k)fluoranthene 6.59E-02 7.30E-01 6.92E-02 --- --- --- --- 2.37E-01 99% Chebyshev 14 of 48
Beryllium 8.94E-01 1.37E+00 2.80E-01 --- --- --- --- 9.43E-01 95% Student's-t 48 of 48
Boron(6) 1.45E+01 4.62E+01 5.17E+00 --- --- --- --- 3.20E+01 99% Chebyshev 24 of 48
Cadmium 1.03E-01 4.80E-01 3.30E-02 1.20E+00 9.60E+00 5.40E+00 1.20E+00 3.13E-01 99% Chebyshev 20 of 48
Carbazole 1.92E-02 1.41E-01 1.58E-02 --- --- --- --- 6.45E-02 99% Chebyshev 5 of 48
Carbon Disulfide 5.25E-04 6.99E-03 3.34E-03 --- --- --- --- 2.60E-03 99% Chebyshev 4 of 48
Chromium 1.51E+01 4.46E+01 8.96E+00 8.10E+01 3.70E+02 2.26E+02 8.10E+01 1.64E+01 95% Student's-t 48 of 48
Chromium VI 9.56E-01 4.04E+00 1.30E+00 --- --- --- --- 3.36E+00 99% Chebyshev 6 of 25
Chrysene 2.17E-01 4.05E+00 1.10E-02 3.84E-01 2.80E+00 1.59E+00 --- 1.24E+00 99% Chebyshev 19 of 48
Cobalt 6.98E+00 9.89E+00 3.00E+00 --- --- --- --- 7.32E+00 95% Student's-t 48 of 48
Copper 1.45E+01 4.90E+01 5.44E+00 3.40E+01 2.70E+02 1.52E+02 3.40E+01 1.66E+01 95% Student's-t 48 of 48

EXPOSURE POINT CONCENTRATION (mg/kg)
WETLAND SEDIMENT

Dibenz(a,h)anthracene 2.03E-01 2.91E+00 1.29E-01 6.34E-02 2.60E-01 1.62E-01 --- 1.10E+00 99% Chebyshev 6 of 48
Dibenzofuran 1.39E-02 8.00E-02 1.00E-02 --- --- --- 2.00E+00 2.50E-02 95% Chebyshev 3 of 48
Endosulfan Sulfate 1.80E-03 6.00E-02 7.31E-03 --- --- --- 5.40E-03 1.44E-02 99% Chebyshev 3 of 48
Endrin Aldehyde 1.00E-03 1.00E-02 5.66E-04 --- --- --- --- 4.30E-03 99% Chebyshev 9 of 48
Endrin Ketone 7.85E-04 1.30E-02 3.29E-03 --- --- --- --- 2.00E-03 95% Chebyshev 3 of 48
Fluoranthene 1.08E-01 2.17E+00 1.20E-02 6.00E-01 5.10E+00 2.85E+00 1.40E+00 6.37E-01 99% Chebyshev 13 of 48
Fluorene 1.86E-02 1.39E-01 1.50E-02 1.90E-02 5.40E-01 2.80E-01 5.40E-01 6.37E-02 99% Chebyshev 4 of 48
gamma-Chlordane 4.05E-04 3.60E-03 7.69E-04 2.26E-03 4.79E-03 3.53E-03 --- 8.27E-04 95% Chebyshev 4 of 48
Indeno(1,2,3-cd)pyrene 2.01E-01 1.94E+00 6.28E-02 --- --- --- --- 7.85E-01 99% Chebyshev 23 of 48
Iron 1.72E+04 6.09E+04 1.11E+04 --- --- --- --- 1.88E+04 95% Student's-t 49 of 48
Lead 2.54E+01 2.37E+02 9.40E+00 4.67E+01 2.18E+02 1.32E+02 4.70E+01 4.68E+01 95% Chebyshev 48 of 48
Lithium 1.87E+01 2.76E+01 5.43E+00 --- --- --- --- 1.96E+01 95% Student's-t 48 of 48
Manganese 3.32E+02 1.01E+03 8.76E+01 --- --- --- --- 3.83E+02 95% Approx. Gamma 48 of 48
Mercury 1.99E-02 8.10E-02 6.10E-03 1.50E-01 7.10E-01 4.30E-01 1.50E-01 2.68E-02 95% H-UCL 26 of 48
Molybdenum 5.81E-01 3.24E+00 1.30E-01 --- --- --- --- 7.63E-01 95% Approx. Gamma 38 of 48
Nickel 1.73E+01 2.77E+01 1.09E+01 2.09E+01 5.16E+01 3.63E+01 2.10E+01 1.81E+01 95% Student's-t 48 of 48
Phenanthrene 7.61E-02 1.30E+00 2.30E-02 2.40E-01 1.50E+00 8.70E-01 1.10E+00 4.32E-01 99% Chebyshev 12 of 48
Pyrene 1.54E-01 1.64E+00 1.59E-02 6.65E-01 2.60E+00 1.63E+00 6.60E-01 6.63E-01 99% Chebyshev 19 of 48
Strontium 6.70E+01 3.30E+02 1.88E+01 --- --- --- --- 7.64E+01 95% H-UCL 48 of 48
Tin(6) 6.38E-01 4.61E+00 3.45E+00 --- --- --- --- 1.26E+00 95% Chebyshev 4 of 48
Titanium 2.91E+01 6.87E+01 8.15E+00 --- --- --- --- 3.27E+01 95% Approx. Gamma 48 of 48
Toluene 6.55E-04 2.14E-03 1.57E-03 9.40E-01 5.66E+00 3.30E+00 6.70E-01 1.20E-03 95% Chebyshev 3 of 48
Vanadium 2.17E+01 3.20E+01 9.02E+00 --- --- --- --- 2.28E+01 95% Student's-t 48 of 48
Zinc 1.39E+02 9.03E+02 3.15E+01 1.50E+02 4.10E+02 2.80E+02 1.50E+02 2.36E+02 95% Chebyshev 53 of 53
LPAH 1.99E-01 2.88E+00 1.04E-01 5.52E-01 3.16E+00 1.86E+00 --- 9.67E-01
HPAH 1.40E+00 1.90E+01 4.32E-01 1.70E+00 9.60E+00 5.65E+00 --- 6.63E+00
TOTAL PAHs 1.59E+00 2.19E+01 5.36E-01 4.02E+00 4.48E+01 1.18E+01 4.00E+00 7.60E+00

Notes:
+  Chemicals of interest are any chemical measured in at least one sample at a frequency of detection greater than five percent.
(1) - From Table 3-3 of TCEQ, 2006.
(2) - From Table A-2 of TCEQ, 2006.
(3) - Midpoint between Sediment PCL and SEL as per memo received on January 24, 2008 from TCEQ.
(4) - From Table 2 of EPA's EcoTox Threshold ECO Update January, 2006.
(5) - Recommended exposure point concentration to be used based on data distribution per Pro UCL (see Appendix A).  When the compound was not detected
in a given sample, one-half of the sample detection limit was used as the proxy concentration for that sample.
(6) - Samples 2WSED8, SWSED10, 4WSED2, and 4WSED3 were re-analyzed for antimony, boron, and tin because they were measured at concentrations much higher than the rest of the data
although QA/QC indicated that they were acceptable.  The re-analysis was run twice with good concurrence between the two re-analyses but with very different values from the original so the first 
re-analyzed value was used in the UCL calculation. 



TABLE 9
EXPOSURE POINT CONCENTRATION (mg/kg)

POND SEDIMENT

Chemicals of Interest+ Average Max Detection Min Detection

TCEQ Marine 

Sediment PCL (1)

TCEQ Second 
Effects Level 

for Sediment (2)

Average of 
TCEQ PCL and 

SEL (3)

EPA EcoTox 

Threshold (4) RME EPC

Statistic 

Used (5)
# of Detects/# 

of Samples

2,4,6-Trichlorophenol 1.75E-02 4.29E-02 4.29E-02 --- --- --- --- 4.29E-02 RME EPC is max detect 1 of 8 
4,4'-DDD 6.96E-03 6.76E-04 6.76E-04 1.22E-03 7.81E-03 4.52E-03 --- 6.76E-04 RME EPC is max detect* 3 of 8
4,4'-DDT 4.16E-03 1.57E-03 1.11E-03 1.19E-03 6.29E-02 3.20E-02 1.60E-03 1.57E-03 RME EPC is max detect* 1 of 8 
Acetone 2.38E-02 7.98E-02 7.98E-02 1.67E+02 1.00E+04 5.09E+03 --- 7.98E-02 RME EPC is max detect 1 of 8 
Aluminum 1.17E+04 1.63E+04 7.99E+03 --- --- --- --- 1.63E+04 RME EPC is max detect 8 of 8
Antimony 7.95E-01 1.85E+00 3.30E-01 --- --- --- --- 1.85E+00 RME EPC is max detect 8 of 8
Arsenic 1.74E+00 5.01E+00 3.39E+00 8.20E+00 7.00E+01 3.91E+01 8.20E+00 5.01E+00 RME EPC is max detect 3 of 8
Barium 1.99E+02 4.17E+02 1.08E+02 --- --- --- --- 4.17E+02 RME EPC is max detect 8 of 8
Benzo(b)fluoranthene 4.77E-02 1.06E-01 2.93E-02 --- --- --- --- 1.06E-01 RME EPC is max detect 6 of 8
Benzo(g,h,i)perylene 2.40E-02 1.35E-01 1.35E-01 --- --- --- --- 1.35E-01 RME EPC is max detect 1 of 8 
Benzo(k)fluoranthene 5.27E-02 1.30E-01 1.10E-01 --- --- --- --- 1.30E-01 RME EPC is max detect 3 of 8
Beryllium 8.34E-01 1.13E+00 5.80E-01 --- --- --- --- 1.13E+00 RME EPC is max detect 8 of 8
beta-BHC 7.96E-03 6.99E-04 6.99E-04 --- --- --- --- 7.00E-04 RME EPC is max detect* 1 of 8 
Boron 1.50E+01 2.84E+01 1.10E+01 --- --- --- --- 2.84E+01 RME EPC is max detect 5 of 8
Bromomethane 8.90E-03 3.10E-02 1.40E-02 --- --- --- --- 3.10E-02 RME EPC is max detect 2 of 8
Cadmium 1.47E-01 2.70E-01 1.90E-01 1.20E+00 9.60E+00 5.40E+00 1.20E+00 2.70E-01 RME EPC is max detect 5 of 8
Carbon Disulfide 1.40E-03 7.71E-03 7.71E-03 --- --- --- --- 7.70E-03 RME EPC is max detect 1 of 8 
Chromium 1.29E+01 2.01E+01 8.29E+00 8.10E+01 3.70E+02 2.26E+02 8.10E+01 2.01E+01 RME EPC is max detect 8 of 8
Chrysene 9 50E-03 2 57E-02 2 57E-02 3 84E-01 2 80E+00 1 59E+00 --- 2 57E-02 RME EPC is max detect 1 of 8Chrysene 9.50E-03 2.57E-02 2.57E-02 3.84E-01 2.80E+00 1.59E+00 --- 2.57E-02 RME EPC is max detect 1 of 8 
Cobalt 6.94E+00 8.99E+00 5.19E+00 --- --- --- --- 8.99E+00 RME EPC is max detect 8 of 8
Copper 1.52E+01 2.68E+01 8.33E+00 3.40E+01 2.70E+02 1.52E+02 3.40E+01 2.68E+01 RME EPC is max detect 8 of 8
Iron 1.53E+04 2.01E+04 1.13E+04 --- --- --- --- 2.01E+04 RME EPC is max detect 8 of 8
Lead 1.75E+01 3.05E+01 1.06E+01 4.67E+01 2.18E+02 1.32E+02 4.70E+01 3.05E+01 RME EPC is max detect 8 of 8
Lithium 1.85E+01 2.37E+01 1.35E+01 --- --- --- --- 2.37E+01 RME EPC is max detect 8 of 8
m,p-Cresol 1.49E-02 3.75E-02 3.75E-02 --- --- --- --- 3.75E-02 RME EPC is max detect 1 of 8 
Manganese 4.88E+02 7.11E+02 3.52E+02 --- --- --- --- 7.11E+02 RME EPC is max detect 8 of 8
Methyl Iodide 8.10E-03 4.10E-02 4.10E-02 --- --- --- --- 1.11E-02 RME EPC is max detect 1 of 8 
Molybdenum 1.46E-01 6.00E-01 2.10E-01 --- --- --- --- 6.00E-01 RME EPC is max detect 2 of 8
Nickel 1.63E+01 2.06E+01 1.23E+01 2.09E+01 5.16E+01 3.63E+01 2.10E+01 2.06E+01 RME EPC is max detect 8 of 8
Pyrene 1.47E-02 2.65E-02 2.01E-02 6.65E-01 2.60E+00 1.63E+00 6.60E-01 2.65E-02 RME EPC is max detect 3 of 8
Strontium 1.04E+02 1.81E+02 6.33E+01 --- --- --- --- 1.81E+02 RME EPC is max detect 8 of 8
Titanium 3.00E+01 4.05E+01 1.91E+01 --- --- --- --- 4.05E+01 RME EPC is max detect 8 of 8
Vanadium 2.18E+01 2.74E+01 1.68E+01 --- --- --- --- 2.74E+01 RME EPC is max detect 8 of 8
Zinc 3.32E+02 9.99E+02 3.82E+01 1.50E+02 4.10E+02 2.80E+02 1.50E+02 9.99E+02 RME EPC is max detect 8 of 8
LPAH++ --- --- --- ---
HPAHs 1.49E-01 4.23E-01 3.20E-01 1.70E+00 9.60E+00 5.65E+00 4.23E-01
Total PAHs 1.49E-01 1.49E-01 1.49E-01 4.02E+00 4.48E+01 2.44E+01 4.00E+00 4.23E-01

Notes:

+  Chemicals of interest are any chemical measured in at least one sample.
++ No LPAHs were detected in the samples.
(1) - From Table 3-3 of TCEQ, 2006.
(2) - From Table A-2 of TCEQ, 2006.
(3) - Midpoint between Sediment PCL and SEL as per memo received on January 24, 2008 from TCEQ.
(4) - From Table 2 of EPA's EcoTox Threshold ECO Update January, 2006.
(5) - Recommended exposure point concentration to be used based on data distribution per Pro UCL (see Appendix A).  When the compound was not detected
in a given sample, one-half of the sample detection limit was used as the proxy concentration for that sample.

*The maximum detected value is sometimes lower than the average since 1/2 of the reporting limit was used as a proxy value when it was not detected, and because J flag data were used in the risk
assessment.



TABLE 10
EXPOSURE POINT CONCENTRATION (mg/L)

INTRACOASTAL WATERWAY SURFACE WATER (TOTAL)

Chemicals of Interest+ Average Max Detection Min Detection

TCEQ Ecological 
Benchmark for 

Water (1)
RME 
EPC

Statistic 
Used

# of Detects/# 
of Samples

Acrylonitrile 9.38E-04 2.10E-03 2.10E-03 2.91E-01 2.10E-03 RME EPC is max detect 1 of 4
Aluminum 4.05E-01 5.50E-01 2.80E-01 --- 5.50E-01 RME EPC is max detect 4 of 4
Barium 2.40E-02 2.60E-02 2.20E-02 2.50E+01 2.60E-02 RME EPC is max detect 4 of 4
Boron 4.69E+00 4.81E+00 4.60E+00 --- 4.81E+00 RME EPC is max detect 4 of 4
Chromium 7.98E-02 1.20E-01 7.00E-02 --- 1.20E-01 RME EPC is max detect 4 of 4
Copper 6.53E-03 1.10E-02 9.10E-03 --- 1.10E-02 RME EPC is max detect 2 of 4
Iron 4.63E-01 5.90E-01 3.20E-01 --- 5.90E-01 RME EPC is max detect 4 of 4
Lithium 2.53E-01 2.70E-01 2.20E-01 --- 2.70E-01 RME EPC is max detect 4 of 4
Manganese 4.03E-02 4.80E-02 3.30E-02 --- 4.80E-02 RME EPC is max detect 4 of 4
Silver 2.80E-03 3.70E-03 2.80E-03 --- 3.70E-03 RME EPC is max detect 3 of 4
Strontium 7 22E+00 7 35E+00 6 95E+00 --- 7 35E+00 RME EPC is max detect 4 of 4Strontium 7.22E+00 7.35E+00 6.95E+00 --- 7.35E+00 RME EPC is max detect 4 of 4
Titanium 3.90E-03 5.70E-03 2.00E-03 --- 5.70E-03 RME EPC is max detect 4 of 4
Vanadium 4.25E-02 6.10E-02 3.50E-02 --- 6.10E-02 RME EPC is max detect 4 of 4

Notes:
+  Chemicals of interest are any chemical measured in at least one sample.
(1) - From Table 3-2 of TCEQ, 2006 and only the TCEQ Ecological Benchmarks for Water without the "dissolved" notation were included in the table.



TABLE 11
EXPOSURE POINT CONCENTRATION (mg/L)

INTRACOASTAL WATERWAY BACKGROUND SURFACE WATER (TOTAL)

Chemicals of Interest+ Average Max Detection Min Detection

TCEQ 
Ecological 
Benchmark 

for Water (1)
RME 
EPC Statistic Used

# of Detects/# 
of Samples

4,4'-DDD 3.30E-06 7.62E-06 3.60E-06 2.50E-05 7.62E-06 RME EPC is max detect 2 of 4
4,4'-DDT 4.93E-06 1.30E-05 1.30E-05 1.00E-06 1.30E-05 RME EPC is max detect 1 of 4
Acetone 1.47E-03 4.52E-03 4.52E-03 2.82E+02 4.52E-03 RME EPC is max detect 1 of 4
Aldrin 9.24E-06 1.10E-05 4.40E-06 6.50E-04 (3) 1.10E-05 RME EPC is max detect 4 of 4
Aluminum 2.44E-01 4.00E-01 2.10E-01 --- 4.00E-01 RME EPC is max detect 4 of 4
Barium 1.96E-02 2.00E-02 2.00E-02 2.50E+01 2.00E-02 RME EPC is max detect 4 of 4
Benzo(g,h,i)perylene 1.20E-04 2.02E-04 2.02E-04 3.00E-01 (3) 2.02E-04 RME EPC is max detect 1 of 4
Benzo(k)fluoranthene 1.73E-04 3.11E-04 3.11E-04 3.00E-01 (3) 3.11E-04 RME EPC is max detect 1 of 4
Bis(ethylhexyl) Phthalate 4.17E-03 1.97E-02 1.94E-02 3.60E-01 (2) 1.97E-02 RME EPC is max detect 2 of 4
Boron 4.38E+00 4.50E+00 4.27E+00 --- 4.50E+00 RME EPC is max detect 4 of 4
Chromium 7.84E-02 7.90E-02 7.80E-02 --- 7.90E-02 RME EPC is max detect 4 of 4
Chromium VI 6.20E-03 1.10E-02 1.10E-02 --- 1.10E-02 RME EPC is max detect 1 of 4
Chrysene 1.61E-04 3.68E-04 3.68E-04 3.00E-01 (3) 3.68E-04 RME EPC is max detect 1 of 4
Di-n-butyl Phthalate 6.70E-04 1.42E-03 8.28E-04 5.00E-03 1.42E-03 RME EPC is max detect 2 of 4
Di-n-octyl Phthalate 2.65E-04 6.50E-04 6.50E-04 3.4E-03 (2) 6.50E-04 RME EPC is max detect 1 of 4
Iron 3.40E-01 4.30E-01 3.40E-01 --- 4.30E-01 RME EPC is max detect 4 of 4
Lithium 3.00E-01 3.40E-01 2.70E-01 --- 3.40E-01 RME EPC is max detect 4 of 4
Manganese 3.60E-02 4.10E-02 3.40E-02 --- 4.10E-02 RME EPC is max detect 4 of 4
Methoxyclor 3.66E-06 1.40E-05 1.40E-05 3.00E-05 1.40E-05 RME EPC is max detect 1 of 4
Molybdenum 2.72E-03 4.20E-03 1.80E-03 --- 4.20E-03 RME EPC is max detect 2 of 4
Silver 5.43E-03 5.90E-03 4.70E-03 --- 5.90E-03 RME EPC is max detect 4 of 4
Strontium 7.76E+00 8.31E+00 7.31E+00 --- 8.31E+00 RME EPC is max detect 4 of 4
Titanium 2.98E-03 4.20E-03 2.40E-03 --- 4.20E-03 RME EPC is max detect 4 of 4
Vanadium 4.14E-02 3.70E-02 1.10E-02 --- 3.70E-02 RME EPC is max detect 4 of 4
LPAHs++ ---

HPAHs 4.55E-04 8.81E-04 8.81E-04 3.00E-01 (3) 8.81E-04
Total PAHs 4.55E-04 4.55E-04 4.55E-04 3.00E-01 (3) 4.55E-04

Notes:
+  Chemicals of interest are any chemical measured in at least one sample.
++ No LPAHs were detected in the samples.

(3) - Buchman, 2008 acute value for chemical class.

(1) - From Table 3-2 of TCEQ, 2006 and only the TCEQ Ecological Benchmarks for Water without the "dissolved" notation were included in the table.
(2) - Buchman, 2008.



TABLE 12
EXPOSURE POINT CONCENTRATION (mg/L)

WETLAND SURFACE WATER (TOTAL)

Chemicals of Interest+ Average Max Detection Min Detection

TCEQ Ecological 

Benchmark for Water (1)
RME 
EPC

Statistic 
Used

# of Detects/# 
of Samples

1,2-Dichloroethane 2.30E-03 3.85E-03 2.55E-03 5.65E+00 3.85E-03 RME EPC is max detect 3 of 4
Acrolein 1.21E-02 9.29E-03 9.29E-03 5.00E-03 9.30E-03 RME EPC is max detect* 1 of 4
Aluminum 5.08E-01 8.00E-01 1.70E-01 --- 8.00E-01 RME EPC is max detect 4 of 4
Barium 2.20E-01 3.70E-01 1.50E-01 2.50E+01 3.70E-01 RME EPC is max detect 4 of 4
Boron 1.96E+00 2.42E+00 8.30E-01 --- 2.42E+00 RME EPC is max detect 4 of 4
Chromium 1.49E-02 3.70E-02 2.00E-02 --- 3.70E-02 RME EPC is max detect 2 of 4
Chromium VI 3.13E-03 8.00E-03 8.00E-03 --- 8.00E-03 RME EPC is max detect 1 of 4
Copper 6.38E-03 1.10E-02 9.50E-03 --- 1.10E-02 RME EPC is max detect 2 of 4
Iron 6.45E-01 1.08E+00 1.90E-01 --- 1.08E+00 RME EPC is max detect 4 of 4
Lithium 1.89E-01 2.50E-01 5.70E-02 --- 2.50E-01 RME EPC is max detect 4 of 4
Manganese 1.37E-01 3.40E-01 1.80E-02 --- 3.40E-01 RME EPC is max detect 4 of 4
Mercury 3.75E-05 7.00E-05 4.00E-05 --- 7.00E-05 RME EPC is max detect 2 of 4
Molybdenum 9.30E-03 1.50E-02 5.60E-03 --- 1.50E-02 RME EPC is max detect 3 of 4
Nickel 1 10E 03 2 20E 03 1 20E 03 2 20E 03 RME EPC is max detect 2 of 4Nickel 1.10E-03 2.20E-03 1.20E-03 --- 2.20E-03 RME EPC is max detect 2 of 4
Strontium 5.27E+00 6.64E+00 1.87E+00 --- 6.64E+00 RME EPC is max detect 4 of 4
Titanium 6.40E-03 9.80E-03 2.40E-03 --- 9.80E-03 RME EPC is max detect 4 of 4
Zinc 7.30E-03 2.20E-02 2.20E-02 --- 2.20E-02 RME EPC is max detect 1 of 4

Notes:

+  Chemicals of interest are any chemical measured in at least one sample.

*The maximum detected value is sometimes lower than the average since 1/2 of the reporting limit was used as a proxy value when it was not detected, and 
because J flag data were used in the risk assessment.

(1) - From Table 3-2 of TCEQ, 2006 and only the TCEQ Ecological Benchmarks for Water without the "dissolved" notation were included in the table.



TABLE 13
EXPOSURE POINT CONCENTRATION (mg/L)

POND SURFACE WATER (TOTAL)

Chemicals of Interest+ Average Max Detection Min Detection

TCEQ Ecological 
Benchmark for 

Water (1)
RME 
EPC

Statistic 
Used

# of Detects/# 
of Samples

4-Chloroaniline 2.79E-04 8.23E-04 8.23E-04 1.29E-01 (2) 8.00E-04 RME EPC is max detect 1 of 6
Aluminum 9.13E-01 2.22E+00 4.10E-01 --- 2.22E+00 RME EPC is max detect 5 of 6
Antimony 3.82E-03 7.60E-03 3.00E-03 --- 7.60E-03 RME EPC is max detect 3 of 6
Arsenic 5.40E-03 1.30E-02 1.20E-02 --- 1.30E-02 RME EPC is max detect 2 of 6
Barium 1.45E-01 1.90E-01 1.30E-01 2.50E+01 1.90E-01 RME EPC is max detect 6 of 6
Benzo(a)pyrene 1.12E-04 3.48E-04 3.48E-04 3.00E-01 (3) 3.00E-04 RME EPC is max detect 1 of 6
Benzo(b)fluoranthene 4.03E-04 1.81E-03 1.81E-03 3.00E-01 (3) 1.80E-03 RME EPC is max detect 1 of 6
Benzo(g,h,i)perylene 3.71E-04 1.73E-03 1.73E-03 3.00E-01 (3) 1.70E-03 RME EPC is max detect 1 of 6
Benzo(k)fluoranthene 2.06E-04 5.42E-04 5.42E-04 3.00E-01 (3) 5.00E-04 RME EPC is max detect 1 of 6
Bis(2-ethylhexyl)phthalate 1.92E-02 4.00E-02 2.90E-02 3.60E-01 (2) 4.00E-02 RME EPC is max detect 3 of 6
Boron 2.97E+00 3.52E+00 2.45E+00 --- 3.52E+00 RME EPC is max detect 6 of 6
Chromium 8.50E-04 1.50E-03 1.50E-03 --- 1.50E-03 RME EPC is max detect 1 of 6
Chromium VI 8.50E-03 1.60E-02 1.50E-02 --- 1.60E-02 RME EPC is max detect 2 of 6
Chrysene 2.48E-04 7.10E-04 7.10E-04 3.00E-01 (3) 7.00E-04 RME EPC is max detect 1 of 6
C b lt 9 12E 04 3 20E 03 5 20E 04 3 20E 03 RME EPC i d t t 2 f 6Cobalt 9.12E-04 3.20E-03 5.20E-04 --- 3.20E-03 RME EPC is max detect 2 of 6
Dibenz(a,h)anthracene 6.26E-04 3.04E-03 3.04E-03 3.00E-01 (3) 3.00E-03 RME EPC is max detect 1 of 6
Di-n-butyl Phthalate 3.12E-03 3.81E-03 1.07E-03 5.00E-03 3.80E-03 RME EPC is max detect 5 of 6
Indeno(1,2,3-cd)pyrene 6.73E-04 3.44E-03 3.44E-03 3.00E-01 (3) 3.40E-03 RME EPC is max detect 1 of 6
Iron 2.27E+00 6.67E+00 5.20E-01 --- 6.67E+00 RME EPC is max detect 6 of 6
Lead 2.63E-03 1.10E-02 1.10E-02 --- 1.10E-02 RME EPC is max detect 1 of 6
Lithium 1.16E-01 1.60E-01 6.70E-02 --- 1.60E-01 RME EPC is max detect 6 of 6
Manganese 6.37E-01 1.44E+00 8.50E-02 --- 1.44E+00 RME EPC is max detect 6 of 6
Molybdenum 8.73E-03 1.80E-02 1.30E-02 --- 1.80E-02 RME EPC is max detect 3 of 6
Nickel 4.60E-03 7.90E-03 3.00E-03 --- 7.90E-03 RME EPC is max detect 6 of 6
Selenium 4.26E-03 9.80E-03 9.80E-03 1.36E-01 9.80E-03 RME EPC is max detect 1 of 6
Silver 9.30E-03 1.50E-02 3.70E-03 --- 1.50E-02 RME EPC is max detect 6 of 6
Strontium 4.47E+00 7.19E+00 1.77E+00 --- 7.19E+00 RME EPC is max detect 6 of 6
Thallium 2.86E-03 7.70E-03 6.20E-03 2.13E-02 7.70E-03 RME EPC is max detect 2 of 6
Titanium 1.90E-02 4.40E-02 2.10E-03 --- 4.40E-02 RME EPC is max detect 6 of 6
Vanadium 3.20E-03 8.40E-03 4.30E-03 --- 8.40E-03 RME EPC is max detect 3 of 6
Zinc 1.20E-01 6.30E-01 2.70E-02 --- 6.30E-01 RME EPC is max detect 3 of 6
LPAHs ---

HPAHs 2.64E-03 1.16E-02 1.16E-02 3.00E-01 (3) 1.14E-02
Total PAHs 2.64E-03 2.64E-03 2.64E-03 3.00E-01 (3) 2.64E-03

Notes:
+  Chemicals of interest are any chemical measured in at least one sample.

(3) - Buchman, 2008 acute value for chemical class.

(1) - From Table 3-2 of TCEQ, 2006 and only the TCEQ Ecological Benchmarks for Water without the "dissolved" notation were included in the table.
(2) - Buchman, 2008.



TABLE 14
EXPOSURE POINT CONCENTRATION (mg/L)

INTRACOASTAL WATERWAY SURFACE WATER (DISSOLVED METALS)

Chemicals of Interest+ Average Max Detection Min Detection

TCEQ Ecological 
Benchmark for 

Water (1)
RME 
EPC

Statistic 
Used

# of Detects/# 
of Samples

Aluminum 6.48E-02 4.70E-02 4.70E-02 --- 4.70E-02 RME EPC is max detect 1 of 4
Barium 2.63E-02 2.80E-02 2.30E-02 2.50E+01 2.80E-02 RME EPC is max detect 4 of 4
Boron 4.79E+00 4.99E+00 4.30E+00 1.20E+00 (2) 4.99E+00 RME EPC is max detect 4 of 4
Lithium 2.10E-01 2.20E-01 2.00E-01 --- 2.20E-01 RME EPC is max detect 4 of 4
Manganese 4.85E-03 6.00E-03 2.50E-03 1.00E-01 (2) 6.00E-03 RME EPC is max detect 4 of 4
Nickel 2.63E-03 3.30E-03 1.30E-03 1.31E-02 3.30E-03 RME EPC is max detect 4 of 4
Selenium 4.25E-02 6.30E-02 2.80E-02 1.36E-01 6.30E-02 RME EPC is max detect 4 of 4
Strontium 8.04E+00 8.47E+00 7.36E+00 --- 8.47E+00 RME EPC is max detect 4 of 4

Notes:
+  Chemicals of interest are any chemical measured in at least one sample.
(1) - From Table 3-2 of TCEQ.
(2) - Buchman, 2008.



TABLE 15
EXPOSURE POINT CONCENTRATION (mg/L)

INTRACOASTAL WATERWAY BACKGROUND SURFACE WATER (DISSOLVED METALS)

Chemicals of Interest+ Average Max Detection Min Detection

TCEQ 
Ecological 
Benchmark 
for Water

RME 
EPC Statistic Used

# of Detects/# 
of Samples

Barium 1.65E-02 1.90E-02 1.20E-02 2.50E+01 1.90E-02 RME EPC is max detect 4 of 4
Boron 3.98E+00 4.33E+00 3.04E+00 1.20E+00 (2) 4.33E+00 RME EPC is max detect 4 of 4
Chromium 7.38E-02 7.80E-02 6.40E-02 1.03E-01 7.80E-02 RME EPC is max detect 4 of 4
Iron 5.40E-02 6.00E-02 6.00E-02 5.00E-02 (2) 6.00E-02 RME EPC is max detect 1 of 4
Lithium 2.90E-01 3.90E-01 1.90E-01 --- 3.90E-01 RME EPC is max detect 4 of 4
Manganese 1.53E-02 1.80E-02 1.10E-02 1.00E-01 (2) 1.80E-02 RME EPC is max detect 4 of 4
Molybdenum 3.68E-03 3.90E-03 3.90E-03 2.30E-02 (2) 3.90E-03 RME EPC is max detect 1 of 4
Silver 5.23E-03 5.80E-03 4.30E-03 1.90E-04 5.80E-03 RME EPC is max detect 4 of 4Silver 5.23E 03 5.80E 03 4.30E 03 1.90E 04 5.80E 03 RME EPC is max detect 4 of 4
Strontium 6.84E+00 7.46E+00 5.20E+00 --- 7.46E+00 RME EPC is max detect 4 of 4
Vanadium 1.23E-02 1.50E-02 9.30E-03 5.00E-02 (2) 1.50E-02 RME EPC is max detect 4 of 4

Notes:
+  Chemicals of interest are any chemical measured in at least one sample.
(1) - From Table 3-2 of TCEQ.
(2) - Buchman, 2008.



TABLE 16
EXPOSURE POINT CONCENTRATION (mg/L)

WETLAND SURFACE WATER (DISSOLVED METALS)

Chemicals of Interest+ Average Max Detection Min Detection

TCEQ Ecological 
Benchmark for 

Water (1)
RME 
EPC

Statistic 
Used

# of Detects/# 
of Samples

Barium 3.20E-04 3.50E-01 1.40E-01 2.50E+01 3.50E-01 RME EPC is max detect 4 of 4
Boron 2.70E-02 2.75E+00 8.50E-01 1.20E+00 (2) 2.75E+00 RME EPC is max detect 4 of 4
Chromium 1.20E-03 3.70E-02 1.90E-02 1.03E-01 3.70E-02 RME EPC is max detect 2 of 4
Copper 2.50E-03 1.10E-02 5.30E-03 3.60E-03 1.10E-02 RME EPC is max detect 3 of 4
Lithium 3.50E-03 2.80E-01 5.70E-02 --- 2.80E-01 RME EPC is max detect 4 of 4
Manganese 6.00E-04 3.30E-01 2.50E-02 1.00E-01 (2) 3.30E-01 RME EPC is max detect 4 of 4
Molybdenum 2.70E-03 1.70E-02 5.40E-03 2.30E-02 (2) 1.70E-02 RME EPC is max detect 3 of 4
Nickel 4.50E-04 1.30E-03 4.90E-04 1.31E-02 1.30E-03 RME EPC is max detect 2 of 4
Strontium 9.40E-04 7.01E+00 1.89E+00 --- 7.01E+00 RME EPC is max detect 4 of 4

Notes:
+  Chemicals of interest are any chemical measured in at least one sample.
(1) From Table 3-2 of TCEQ, 2006.
(2) - Buchman, 2008.



TABLE 17
EXPOSURE POINT CONCENTRATION (mg/L)

POND SURFACE WATER (DISSOLVED METALS)

Chemicals of Interest+ Average Max Detection Min Detection

TCEQ Ecological 
Benchmark for 

Water (1)
RME 
EPC

Statistic 
Used

# of Detects/# 
of Samples

Antimony 3.50E-03 6.30E-03 3.10E-03 5.00E-01 (2) RME EPC is max detect 3 of 6
Barium 1.25E-01 1.30E-01 1.20E-01 25 RME EPC is max detect 6 of 6
Boron 2.79E+00 3.33E+00 2.36E+00 1.20E+00 (2) RME EPC is max detect 6 of 6
Lithium 1.45E-01 2.20E-01 8.00E-02 --- RME EPC is max detect 6 of 6
Manganese 4.65E-01 1.06E+00 6.60E-02 1.00E-01 (2) RME EPC is max detect 6 of 6
Molybdenum 1.01E-02 1.90E-02 1.80E-02 2.30E-02 (2) RME EPC is max detect 3 of 6
Nickel 1.43E-03 2.60E-03 1.90E-03 0.131 RME EPC is max detect 3 of 6
Silver 1.83E-03 2.90E-03 9.40E-04 0.00019 RME EPC is max detect 6 of 6
Strontium 4.32E+00 6.97E+00 1.78E+00 --- RME EPC is max detect 6 of 6
Thallium 1.53E-03 3.20E-03 1.40E-03 0.0213 RME EPC is max detect 3 of 6
Vanadium 7.58E-04 2.10E-03 2.10E-03 5.00E-02 (2) RME EPC is max detect 1 of 6

Notes:
+  Chemicals of interest are any chemical measured in at least one sample.
(1) From Table 3-2 of TCEQ, 2006.
(2) - Buchman, 2008.



TABLE 18
TERRESTRIAL HABITAT ASSESSMENT AND MEASUREMENT ENDPOINTS

Receptor Group
Receptor of 

Potential Concern
Assessment Endpoint

for SLERA
Ecological Risk Question

Testable Hypothesis
for SLERA

Measurement Endpoint

Invertebrates Earthworm

Protection of soil invertebrate 
community from uptake and direct toxic 
effects on detritivore abundance, 
diversity, productivity due to chemicals 
in soil.

1) Does exposure to chemicals in soil adversely affect 
the abundance, diversity, productivity, and function? 
2) Do soil-to-earthworm BAFs suggest uptake of 
chemicals?

Average and 95%UCL 
soil concentrations do 
not exceed screening 
criteria.

1) Comparison of average and 95% UCL 
concentration for each compound measured at the 
Site in soil to receptor-specific screening level 
based on NOAELs available in the literature. 2) 
Evaluate compound's ability to bioconcentrate.  3) 
Evaluate likelihood of localized effects (maximum 
concentration).

Small mammalian 
herbivore

Deer mouse
Protection of the small mammal 
survival, growth, and reproduction due 
to uptake of chemicals in soil.

1) Does exposure to chemicals in soil adversely affect 
the survival, growth, and reproduction? 2) Do soil-to-
mammal BAFs suggest uptake of chemicals?

Average and 95% UCL 
soil concentrations do 
not exceed screening 
criteria.

1) Comparison of average and 95% UCL 
concentration for each compound measured at the 
Site in soil to receptor-specific screening level 
based on NOAELs available in the literature. 2) 
Evaluate compound's ability to bioconcentrate.

Mammalian predator Coyote

Protection of the mammalian predator 
survival, growth, and reproduction due 

1) Does exposure to chemicals in soil adversely affect 
the survival growth and reproduction? 2) Do soil to

Average and 95% UCL 
soil concentrations do 

1) Comparison of average and 95% UCL 
concentration for each compound measured at the 
Site in soil to receptor specific screening levelMammalian predator Coyote

to the uptake of chemicals in prey 
items.

the survival, growth, and reproduction? 2) Do soil-to-
mammal BAFs suggest uptake of chemicals?

not exceed screening 
criteria.

Site in soil to receptor-specific screening level 
based on NOAELs available in the literature. 2) 
Evaluate compound's ability to bioconcentrate.

Reptilian predator Rat snake

Protection of the reptilian predator 
survival, growth, and reproduction due 
to the uptake of chemicals in prey 
items.

1) Does exposure to chemicals in soil adversely affect 
the survival, growth, and reproduction? 2) Do soil-to-
mammal BAFs suggest uptake of chemicals?

Average and 95% UCL 
soil concentrations do 
not exceed screening 
criteria.

1) Comparison of average and 95% UCL 
concentration for each compound measured at the 
Site in soil to receptor-specific screening level 
based on NOAELs available in the literature. 2) 
Evaluate compound's ability to bioconcentrate.

Avian 
herbivore/omnivore

American robin
Protection of the omnivorous avian 
survival, growth, and reproduction due 
to uptake of chemicals in soil.

1) Does exposure to chemicals in soil adversely affect 
the survival, growth, and reproduction? 2) Do soil-to-
avian omnivore BAFs suggest uptake of chemicals?

Average and 95% UCL 
soil concentrations do 
not exceed screening 
criteria.

1) Comparison of average and 95% UCL 
concentration for each compound measured at the 
Site in soil to receptor-specific screening level 
based on NOAELs available in the literature. 2) 
Evaluate compound's ability to bioconcentrate.

Avian predator Red-tailed hawk

Protection of carnivorous avian 
community population abundance, 
diversity, and productivity due to uptake 
of chemicals in prey items.

1) Does exposure to chemicals in soil adversely affect 
the survival, growth, and reproduction? 2) Do soil-to-
higher trophic level BAFs suggest uptake of chemicals 
and/or bioaccumulation?

Average and 95% UCL 
soil concentrations do 
not exceed screening 
criteria.

1) Comparison of average and 95% UCL 
concentration for each compound measured at the 
Site in soil to receptor-specific screening level 
based on NOAELs available in the literature. 2) 
Evaluate compound's ability to bioconcentrate.

Notes:
SLERA -- Screening-Level Ecological Risk Assessment
BAF -- biota accumulation factor
BSAF -- biota to sediment accumulation factor
NOAEL -- no observable adverse effects level
95% UCL -- 95 percent upper confidence limit on the mean



TABLE 19
ESTUARINE WETLAND AND AQUATIC HABITAT ASSESSMENT AND MEASUREMENT ENDPOINTS

Receptor 
Group

Receptor of 
Potential Concern

Assessment Endpoint
for SLERA

Ecological Risk Question
Testable Hypothesis

for SLERA
Measurement Endpoint

Benthos and 
zooplankton

Polychaetes

Protection of benthic invertebrate community 
from uptake and direct toxic effects on 
abundance, diversity, and productivity due to 
chemicals in sediment.

1) Does exposure to chemicals in sediment adversely 
affect the abundance, diversity, productivity, and 
function? 2) Do sediment-to-biota BSAFs suggest 
uptake of chemicals?

Average and 95% UCL 
sediment concentrations do 
not exceed screening 
criteria.

1) Comparison of average and 95% UCL concentration for each 
compound measured at the Site in sediment to receptor-specific 
screening level based on NOAELs available in the literature. 2) Evaluate 
compound's ability to bioconcentrate.  3)  Evaluate likelihood of localized 
effects (maximum concentration).

Fish and 
shellfish

Fiddler crab
Protection of invertebrate community 
abundance, diversity, and productivity due to 
uptake of chemicals in sediment.

1) Does exposure to chemical in sediment adversely 
affect the survival, reproduction, or growth? 2) Do 
sediment-to-biota BSAFs suggest uptake of chemicals?

Average and 95% UCL 
sediment concentrations do 
not exceed screening 
criteria.

1) Comparison of average and 95% UCL concentration for each 
compound measured at the Site in sediment to receptor-specific 
screening level based on NOAELs available in the literature. 2) Evaluate 
compound's ability to bioconcentrate.

Killifish
Protection of localized herbivorous fish 
survival, growth, and reproduction due to 
uptake of chemicals in sediment and biota.

1) Does exposure to chemical in sediment adversely 
affect the survival, reproduction, or growth? 2) Do 
sediment-to-biota BSAFs suggest uptake of chemicals?

Average and 95% UCL 
sediment concentrations do 
not exceed screening 
criteria.

1) Comparison of average and 95% UCL concentration for each 
compound measured at the Site in sediment to receptor-specific 
screening level based on NOAELs available in the literature. 2) Evaluate 
compound's ability to bioconcentrate.

Carnivorous fish Black drum
Protection of carnivorous fish survival, 
growth, and reproduction due to uptake of 
chemicals in sediment and prey items.

1) Does exposure to chemicals in sediment and/or prey 
items adversely affect the survival, growth, and 
reproduction of a first order carnivorous fish? 2) Do 
sediment-to-biota BSAFs suggest uptake of chemicals 
and/or bioaccumulation?

Average and 95% UCL 
sediment concentrations do 
not exceed screening 
criteria.

1) Comparison of average and 95% UCL concentration for each 
compound measured at the Site in sediment to receptor-specific 
screening level based on NOAELs available in the literature. 2) Evaluate 
compound's ability to bioconcentrate.

Spotted seatrout
Protection of carnivorous fish survival, 
growth, and reproduction due to uptake of 
chemicals in prey items.

1) Does exposure to chemicals in prey items adversely 
affect the survival, growth, and reproduction of a 
second order carnivorous fish? 2) Does sediment-to-
biota BSAF suggest bioaccumulation?

Average and 95% UCL 
sediment concentrations do 
not exceed screening 
criteria.

1) Comparison of average and 95% UCL concentration for each 
compound measured at the Site in sediment to receptor-specific 
screening level based on NOAELs available in the literature. 2) Evaluate 
compound's ability to bioconcentrate.

Avian predator Sandpiper
Protection of carnivorous avian survival, 
growth, and reproduction due to uptake of 
chemicals in sediment and prey items.

1) Does exposure to chemicals in sediment and/or prey 
items adversely affect the survival, growth,and 
reproduction of a first order carnivore? 2) Does 
sediment-to-biota BSAF suggestion uptake or 
bioaccumulation?

Average and 95% UCL 
sediment concentrations do 
not exceed screening 
criteria.

1) Comparison of average and 95% UCL concentration for each 
compound measured at the Site in sediment to receptor-specific 
screening level based on NOAELs available in the literature. 2) Evaluate 
compound's ability to bioconcentrate.

Green heron
Protection of carnivorous avian survival, 
growth and reproduction due to uptake of 
chemicals in prey items.

1) Does exposure to chemicals in prey items adversely 
affect the survival, growth, and reproduction of a 
second order carnivore? 2) Does sediment-to-biota 
BSAF suggestion bioaccumulation?

Average and 95% UCL 
sediment concentrations do 
not exceed screening 
criteria.

1) Comparison of average and 95% UCL concentration for each 
compound measured at the Site in sediment to receptor-specific 
screening level based on NOAELs available in the literature. 2) Evaluate 
compound's ability to bioconcentrate.

Notes:
SLERA -- Screening-Level Ecological Risk Assessment
BAF -- biota accumulation factor
BSAF -- biota to sediment accumulation factor
NOAEL -- no observable adverse effects level
95% UCL -- 95 percent upper confidence limit on the mean



TABLE 20
BACKGROUND COMPARISONS

HYPOTHESIS TESTED:  ARE SITE DATA STATISTICALLY DIFFERENT THAN BACKGROUND DATA?(1)

CHEMICAL OF INTEREST+
SOUTH SURFACE SOIL SOUTH SOIL NORTH SURFACE SOIL NORTH SOIL ICWW SEDIMENT WETLANDS SEDIMENT POND SEDIMENT

Aluminum NA NA NA NA Yes* NA NA
Antimony No No No No Yes* No No
Arsenic No No No No Yes* No Yes*
Barium No No Yes* Yes* No Yes* No
Beryllium NA NA NA NA Yes* NA NA
Boron NA NA NA NA Yes* NA NA

Cadmium No No Yes Yes* NA Yes Yes
Chromium No No No No NA No No
Cobalt NA NA NA NA Yes* NA NA

Copper Yes No No No No No No
Iron NA NA NA NA No NA No

Lead Yes No No No No No Yes
Lithium Yes* Yes* Yes* No Yes* No No

Manganese Yes* Yes* No No No No Yes
Mercury No No Yes* Yes* No No NA

Molybdenum Yes No No No No No Yes*
Nickel NA NA NA NA No NA NA
Strontium NA NA NA NA Yes* NA NA
Titanium NA NA NA NA Yes* NA NA
Vanadium NA NA NA NA Yes* NA NA

Zinc Yes No No No No No No

Notes:
(1) Detailed statistical procedures are outlined in Section 2.7 and calculations are provided in Appendix B.
* Statistical difference is due to background being greater than site.
+  Chemicals of interest are any chemical measured in at least one sample.
NA - No analysis was performed for compound in background.



SOUTH AREA SOIL NORTH AREA SOIL BACKGROUND AREA SOIL ICWW SEDIMENT
BACKGROUND ICWW 

SEDIMENT
WETLANDS SEDIMENT POND SEDIMENT

2-Methylnaphthalene 2-Methylnaphthalene Antimony 2-Methylnaphthalene 4,4'-DDT 2-Methylnaphthalene 4,4'-DDD
4,4-DDD 4,4'-DDE Arsenic 4,4'-DDT Arsenic 4,4'-DDT 4,4'-DDT
4,4'-DDE 4,4'-DDT Barium Acenaphthylene Benzo(b)fluoranthene Acenaphthene Benzo(b)fluoranthene
4,4'-DDT Acenaphthene Benzo(a)anthracene Anthracene Copper Acenaphthylene Benzo(g,h,i)perylene
Acenaphthene Acenaphthylene Benzo(a)pyrene Benzo(a)anthracene Mercury Anthracene Benzo(k)fluoranthene
Acenaphthylene Anthracene Benzo(b)fluoranthene Benzo(a)pyrene Nickel Benzo(a)anthracene Cadmium
Anthracene Aroclor-1254 Benzo(g,h,i)perylene Benzo(b)fluoranthene Zinc Benzo(a)pyrene Chrysene
Aroclor-1254 Benzo(a)anthracene Benzo(k)fluoranthene Benzo(g,h,i)perylene LPAH Benzo(b)fluoranthene Nickel
Benzo(a)anthracene Benzo(a)pyrene Cadmium Benzo(k)fluoranthene HPAH Benzo(g,h,i)perylene Phenanthrene
Benzo(a)pyrene Benzo(b)fluoranthene Chromium Chrysene TOTAL PAHs Benzo(k)fluoranthene Pyrene
Benzo(b)fluoranthene Benzo(g,h,i)perylene Chrysene Dibenz(a,h)anthracene Cadmium LPAH
Benzo(g,h,i)perylene Benzo(k)fluoranthene Copper Fluoranthene Chrysene HPAH
Benzo(k)fluoranthene Boron Fluoranthene Fluorene Dibenz(a,h)anthracene TOTAL PAHs
Boron Cadmium Indeno(1,2,3-cd)pyrene gamma-Chlordane Endosulfan Sulfate
Chrysene Chrysene Lead Hexachlorobenzene Endrin Aldehyde
C b lt Dib ( h) th Lithi I d (1 2 3 d) E d i K t

TABLE 21
COPECS IDENTIFIED IN STEP 1 AND QUANTITATIVELY EVALUATED IN STEP 2*

Cobalt Dibenz(a,h)anthracene Lithium Indeno(1,2,3-cd)pyrene Endrin Ketone
Copper Dieldrin Manganese Phenanthrene Fluoranthene
Dibenz(a,h)anthracene Endrin Mercury Pyrene Fluorene
Dieldrin Endrin Ketone Molybdenum LPAH gamma-Chlordane
Endrin Aldehyde Fluoranthene Phenanthrene HPAH Indeno(1,2,3-cd)pyrene
Endrin Ketone Fluorene Pyrene TOTAL PAHs Nickel
Fluoranthene Indeno(1,2,3-cd)pyrene Zinc Phenanthrene
Fluorene Iron LPAH Pyrene
gamma-Chlordane Naphthalene HPAH LPAH
Indeno(1,2,3-cd)pyrene Nickel TOTAL PAHs HPAH
Lead Phenanthrene TOTAL PAHs
Molybdenum Pyrene
Naphthalene Vanadium
Nickel LPAH
Phenanthrene HPAH
Pyrene TOTAL PAHs
Vanadium
Zinc
LPAH
HPAH
TOTAL PAHs

Notes:
* Surface water is not included in the table because they were evaluated differently given the lack of screening criteria and toxicity reference values.



TABLE 22
TERRESTRIAL EXPOSURE PARAMETERS

Value Reference Value Reference Value Reference Value Reference Value Reference

Ingestion Rate for soil (kg/day) 2.13E-05 EPA, 1999* NA 1.45E-04 EPA, 1993+ 1.14E-03 EPA, 1999* NA
Bioavailability Factor in soil (unitless) 1 EPA, 1997 1 EPA, 1997 1 EPA, 1997 1 EPA, 1997 1 EPA, 1997
Area Use Factor (unitless) 1 EPA, 1997 1 EPA, 1997 1 EPA, 1997 1 EPA, 1997 1 EPA, 1997
Body Weight (kg) 1.48E-02 EPA, 1999 1.55E+01 EPA, 1993 1.39E-01 EPA, 1993 8.00E-02 EPA, 1999 9.60E-01 EPA, 1999
Ingestion Rate for food (kg/day) 8.87E-03 EPA, 1999* 1.55 EPA, 1993* 2.78E-03 EPA, 1993* 3.52E-02 EPA, 1999* 1.78E-01 EPA, 1999*
Dietary Fraction for arthropods (unitless) 5.60E-01 EPA, 1993 NA 2.00E-01 EPA, 1993 4.60E-01 EPA, 1993 NA
Dietary Fraction for plants, etc. (unitless) 4.40E-01 EPA, 1993 NA NA 8.00E-02 EPA, 1993 NA
Dietary Fraction of small mammals (unitless) NA 7.50E-01 EPA, 1993 6.20E-01 EPA, 1993 NA 7.85E-01 EPA, 1993
Dietary Fraction of birds (unitless) NA 2.50E-01 EPA, 1993 1.80E-01 EPA, 1993 NA 3.80E-01 EPA, 1993
Dietary Fraction of earthworms (unitless) NA NA NA 4.60E-01 EPA, 1993 NA

Notes:
* Normalized for body weight.
NA - not applicable.
+ Soil ingestion was assumed to be 5.2% of dietary intake per other reptiles listed in EPA, 1993.

Deer Mouse Coyote Rat Snake American Robin Red-Tailed Hawk
PARAMETER



TABLE 23
ESTUARINE WETLAND AND AQUATIC EXPOSURE PARAMETERS

Value Reference Value Reference Value Reference Value Reference Value Reference Value Reference

Ingestion Rate for soil (kg/day) 1.16E-08 Cammen, 1979 2.60E-03 Neill, 1998+ NA 2.10E-02 EPA, 1993 NA
Bioavailability Factor in soil (unitless) 1 EPA, 1997 1 EPA, 1997 1 EPA, 1997 1 EPA, 1997 1 EPA, 1997 1 EPA, 1997
Area Use Factor (unitless) 1 EPA, 1997 1 EPA, 1997 1 EPA, 1997 1 EPA, 1997 1 EPA, 1997 1 EPA, 1997

Body Weight (kg) 9.00E-03 * 1.24 Alcoa, 2000 1.00E+00 TPWD, 2009++ 2.15E-01 Dunning, 1993 3.75E-01 Dunning, 1993
Ingestion Rate for food (kg/day) 1.16E-08 Cammen, 1979 2.60E-02 Neill, 1998 2.60E-02 Prof. Judg.** 1.08E-01 EPA, 1993 1.13E-01 EPA, 1993

Dietary Fraction for invertebrates (unitless) 1.00E+00 TPWD, 2009++ NA NA NA NA
Dietary Fraction for worms (unitless) NA 3.33E-01 Prof. Judg.** NA 6.00E-01 Prof. Judg.** NA
Dietary Fraction of crabs (unitless) NA 3.33E-01 Prof. Judg.** NA 4.00E-01 Prof. Judg.** 2.50E-01 Kent, 1986

Dietary Fraction of fish (unitless) NA 3.33E-01 Prof. Judg.** 1.00E+00 TPWD, 2009++ NA 7.50E-01 Kent, 1986

Notes:
* Estimated based on width/length equation for fiddler crabs.
** Because of the lack of information on dietary fractions for different species, best professional judgment was used as the basis for the assumption.
NA - not applicable.
+ Sediment ingestion was assumed to be 10% of dietary intake.
++ http://www.tpwd.state.tx.us

PARAMETER
Green HeronSandpiperSpotted SeatroutBlack DrumKillifishFiddler Crab



TABLE 24
ECOLOGICAL HAZARD QUOTIENTS EXCEEDING ONE FOR THE SOUTH AREA

MEDIA TOXICITY VALUE AVERAGE HQ RME HQ

Soil Earthworm 4,4'-DDD NOAEL 1.78E-01 1.16E+00
Zinc NOAEL 3.62E+00 6.79E+00

Deer Mouse Aroclor-1254 NOAEL 5.07E-01 1.83E+00
Copper NOAEL 5.21E-01 1.01E+00
Zinc NOAEL 1.09E+00 2.05E+00

Coyote None NOAEL
Rat Snake None NOAEL
American Robin Aroclor-1254 NOAEL 5.32E-01 1.94E+00

Lead NOAEL 1.06E+00 1.61E+00
Zinc NOAEL 1.62E+00 2.95E+00

Red-Tailed Hawk None NOAEL
Earthworm Zinc LOAEL 8.06E-01 1.52E+00
Deer Mouse None LOAEL
Coyote None LOAEL
Rat Snake None LOAEL
American Robin None LOAEL
Red-Tailed Hawk None LOAEL

Intracoastal Waterway Capitella Capitata 4,4'-DDT ERL 4.11E-01 2.30E+00
Sediment Benzo(a)anthracene ERL 1.74E-01 1.15E+00

Dibenz(a,h)anthracene ERL 6.86E-01 3.23E+00
Fluoranthene ERL 1.88E-01 1.02E+00
Fluorene ERL 6.42E-01 1.28E+00
gamma-Chlordane ERL 6.26E-01 1.14E+00
Hexachlorobenzene AET 1.67E+00 2.10E+00
Phenanthrene ERL 3.11E-01 1.62E+00
Pyrene ERL 1.95E-01 1.02E+00
HPAH ERL 4.54E-01 2.22E+00
Total PAHs ERL 2.24E-01 1.06E+00

Capitella Capitata None ERM
Fiddler Crab None NOAEL
Black Drum None NOAEL
Spotted Seatrout None NOAEL
Sandpiper None NOAEL

CHEMICAL OF POTENTIAL 
ECOLOGICAL CONCERN

RECEPTOR

Green Heron None NOAEL

Notes:
AET - apparent effects threshold
ERL - effects range low
ERM - effects range medium
HQ - hazard quotient
LOAEL - lowest observable adverse effects level
NOAEL - no observable adverse effects level
RME - reasonable maximum exposure



TABLE 25
ECOLOGICAL HAZARD QUOTIENTS EXCEEDING ONE FOR THE NORTH AREA

MEDIA RECEPTOR
CHEMICAL OF POTENTIAL 
ECOLOGICAL CONCERN

TOXICITY VALUE AVERAGE HQ RME HQ

Soil Earthworm None NOAEL
Deer Mouse Dieldrin NOAEL 1.60E-01 1.12E+00
Coyote None NOAEL
Rat Snake None NOAEL
American Robin None NOAEL
Red-Tailed Hawk None NOAEL
Earthworm None LOAEL
Deer Mouse None LOAEL
Coyote None LOAEL
Rat Snake None LOAEL
American Robin None LOAEL
Red-Tailed Hawk None LOAEL

Wetlands Sediment Capitella Capitata 2-Methylnaphthalene ERL 2.84E-01 1.02E+00
4,4'-DDT ERL 9.07E-01 2.12E+00
Acenaphthylene ERL 1.02E+00 3.93E+00
Acenaphthene ERL 7.02E-01 3.68E+00
Anthracene ERL 3.92E-01 1.57E+00
Benzo(a)anthracene ERL 2.36E-01 1.19E+00
Benzo(a)pyrene ERL 2.37E-01 1.09E+00
Benzo(g,h,i)perylene AET 2.90E-01 1.11E+00
Chrysene ERL 5.55E-01 3.17E+00
Dibenz(a,h)anthracene ERL 3.14E+00 1.70E+01
Endrin Aldehyde ERL 3.90E-01 1.10E+00
Fluoranthene ERL 1 77E 01 1 04E+00Fluoranthene ERL 1.77E-01 1.04E+00
Fluorene ERL 9.63E-01 3.29E+00
gamma-Chlordane ERL 7.76E-01 1.57E+00
Indeno(1,2,3-cd)pyrene AET 3.28E-01 1.28E+00
Phenanthrene ERL 3.16E-01 1.77E+00
LPAH ERL 3.58E-01 1.66E+00
HPAH ERL 8.10E-01 3.83E+00
Total PAHs ERL 3.91E-01 1.85E+00

Fiddler Crab None NOAEL
Sandpiper None NOAEL
Green Heron None NOAEL
Capitella Capitata Dibenz(a,h)anthracene ERM 7.65E-01 4.15E+00
Fiddler Crab None LOAEL
Sandpiper None LOAEL
Green Heron None LOAEL

Pond Sediment Capitella Capitata 4,4-DDT* ERL 4.16E+00 1.47E+00
Fiddler Crab None NOAEL
Sandpiper Nickel NOAEL 8.98E-01 1.13E+00
Green Heron None NOAEL
Capitella Capitata None ERM
Fiddler Crab None LOAEL
Sandpiper None LOAEL
Green Heron None LOAEL

Notes:

concentration calculation contained 1/2 sample quantitation limits which sometimes were higher than the max. detect.
ERL - effects range low
ERM - effects range medium
HQ - hazard quotient
LOAEL - lowest observable adverse effects level
NOAEL - no observable adverse effects level
RME - reasonable maximum exposure

* Average HQ is higher than RME HQ because the RME concentration was the maximum detected while the average



TABLE 26
ECOLOGICAL HAZARD QUOTIENTS EXCEEDING ONE FOR THE BACKGROUND AREAS

MEDIA RECEPTOR
CHEMICAL OF POTENTIAL 
ECOLOGICAL CONCERN

TOXICITY VALUE AVERAGE HQ RME HQ

Soil Earthworm Barium NOAEL 1.01E+00 1.52E+00
Zinc NOAEL 2.06E+00 8.08E+00

Deer Mouse Antimony NOAEL 9.76E-01 2.24E+00
Barium NOAEL 7.38E-01 1.11E+00
Zinc NOAEL 6.20E-01 2.43E+00

Coyote None NOAEL
Rat Snake None NOAEL
American Robin Antimony NOAEL 8.41E-01 1.93E+00

Barium NOAEL 6.98E-01 1.05E+00
Zinc NOAEL 9.00E-01 3.53E+00

Red-Tailed Hawk None NOAEL
Earthworm Barium LOAEL 1.01E+00 1.52E+00

Zinc LOAEL 4.59E-01 1.80E+00
Deer Mouse None LOAEL
Coyote None LOAEL
Rat Snake None LOAEL
American Robin None LOAEL
Red-Tailed Hawk None LOAEL

Intracoastal Waterway Capitella Capitata None NOAEL
Sediment Fiddler Crab None NOAEL

Black Drum None NOAEL
Spotted Seatrout None NOAEL
Sandpiper None NOAEL
Green Heron None NOAEL

Notes:
AET - apparent effects threshold
HQ - hazard quotient
LOAEL - lowest observable adverse effects level
NOAEL - no observable adverse effects level
RME - reasonable maximum exposure



TABLE 27
SUMMARY OF SURFACE WATER DATA AND ECOLOGICAL BENCHMARKS

MEDIA
CHEMICAL OF POTENTIAL 
ECOLOGICAL CONCERN

MAX CONCENTRATION (mg/L) ECO BENCHMARK (mg/L) LC50 (mg/L)*

Intracoastal Waterway Surface 
Water

Boron (dissolved) 4.99 1.2 86.5

Boron (dissolved) 4.33 1.2 86.5
4,4'-DDT 0.000013 0.000001 0.00045
Iron (dissolved) 0.06 0.05 4
Silver (dissolved) 0.0058 0.00019 1.45
Acrolein 0.00929 0.005 0.43
Boron (dissolved) 2.75 1.2 86.5
Copper (dissolved) 0.011 0.0036 0.368
Manganese (dissolved) 0.33 0.1 50
Boron (dissolved) 3.33 1.2 86.5
Manganese (dissolved) 1.06 0.1 50
Silver (dissolved) 0.0029 0.00019 1.45

Notes:
* Additional discussion related to the LC50 concentration provided here can be found in Section 3.4.8 of the SLERA report.  All values from EPA, 2009.

Intracoastal Waterway Surface 
Water Background Area

Wetland Area Surface Water

Pond Surface Water
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..................................................... _ ............................................................. _ ....................................................... _ ............................................ 1" ............................ ·· .. ······ .. 1········· .. ···· .... ··········· .. ············_·· ............................................................................................................................................................ - ............. J ......................................... . 
Meani7.8940E-4. Mean of log Datal -8.519 ....................................................................... _ .................................. -...................................................................... _ ....................................... j ....................................... ·1'·· .. ······················· .. ························ ............................... _ ................................................................................................................................................................................ _ ... 

Median 1.3300E-4 SD of log Data l 1.087 
......................................................................... --..................................................................................................... _ ............................................ ········· .. ···· .. ······ .... ·_········1· .. ······_····· .. ··· ............................................................................................................................................ _ ......................................................... + ......................................... . 

SD. 0.0030 ! 
...................................................................... _ ................................................................ _ .......... _ ................... _ ................. ··· .. ······_ .... ···· .. ···1····· .. · .. ·•··· .. ················· .................................................................................................................................................................................................................. •·•······ .. ··········1· .. ······· .. ·· .. ······ .. ······ .. ··· .. ·· ... .. 

Coefficient of Variation! 3.894 , ............................................................... -................................................ _ .............................. _ ................................ _ ..................................... 1 ......................................... ~ ................................................................................................................................................................... ······ .... ·········· .. ·········· .... ················· .... ···1' .......................................... . 

Skewness I 6.54 I' 
................. , ........................................... _ ... _ .... : ................................. ___ .................... _ ....... _ .. _ .................... _ .......... _ ............................. , ........... t .. __ ............................ " ....... _ ............................. _ ................................ w ...... " ....................................................................... _._ ••• _ •••••• __ ........................................................ _t .......... ~ .................... ............. . 

Relevant UCL Statistics 

95% Adjusted-CLT UCL! 0.0016, 97.5% Chebyshev (MVUE) UCL!6.8130E-4 

:::===:::=~:===:::=::====:~~~~~~~~~~~t::~~~~~===:====:====::::~~~~~~~~~~:~~~~~l:~~~~~~~~~ 
....................................................... ·· .... ···················Gamm·a···bis"iri"hu·ti·on···Tesi· ................................................................ ······· .. ·····1 .............................................. _ ........... ····················· .. ··········"Data· .. 6is"trlbu"ii·o·n··· ............................................................................................. . 

:~::::==:::=:==:=:::=::::~=:==::~s~0~~s~~~~:W~=:~~~~7r:::::=~~~~~:~~~~~~~~~~!~~~~~~~~~~:?~[:=:::== 

::.:.:: ... :.::.::.:~.::~ .. :.:~::.:.:.~ .. ~: .. :.: ... :.::::::.::.::·::· ...... :::::~~:~:r.~~~ .. ~~~ .. :?:~:~~~~~·~~:~~~:y:~i:~:~.::~:~?~:?11!.: .. ·.:.·:·::~.~::~·?..:·:.::1::::::.:.:::::.: ..... ::~:::.: .. : .. :.:::: ... :::: .. :.:.: ... ~:: .... :.:.: ... :.: .... :.~~:~~:~~~~~~~~~~~~.~:~~~ .. ~~~~.~ ... :::::.::::: ... :::.:::: .. :: .. :.: .. :.:.~.: ....... ~:.~: .. ::::.: .. : .. ::' .. ::: ... :: 
Adjusted Level of Significance 0.04711 95% CL T UCL! 0.0013 

I I 95% Standard Bootstrap UCL! 0.0013 

1
1.: ..... ~ ... :·:?·:·?·?:~:~:· 

Anderson-Darling 5% Critical Value] 0.827 l 95% Hall's Bootstrap UCL 0.0034 
I ! , 

· .. :·4·6i···r·························_······· .. · .. ····· .... ····· .. ··············· .. ·· .. ·····_········9S% .. ·Fj"e·rc·e·niile···s .. oo"tstra·p··"CiC"iJ· .. ··· .. ···· .. Ojj'O·1-4 
, ! 

Kolmogorov-Smirnov Test Statis 
.......................................................... ·············"Koi·m·og·o·rov=·Sml·rn·ov .. S%···cri·ilcafvalue 0':"1"04 ................................................................................................................. 95·O/~···s·cA··Bo·otstrap···LicLr····· .. ······,o·:·o'OTi 

i I 

~~~:======~===~===!==::=~=:~~~==~t~==~~=I=====~=~-::::~~;~~~l~~~};~~~~;~~~~E:;.~;~ 
Assuming Gamma Distribution I 99% Chebyshev(Mean, Sd) UCLI 0.0041 

............................................................ ··· .. ········· .. ······ .. ·· .. ·· .. ·····9 .. 5O/~··Ap·p·ro·xfm·aie· .. Gamma····LicLr········ .... ····o·:·0'0'1·ol·· .. · ...... ········ ....................................................... _ .............................................................................................................................. ·············r·· .. ··· ...... ··· .. ······ .. · .. · .... ·· .. 

............................................................................................................................................................................................... -........................ ~ ..................................... _+ ..................... _ ....................................................................................................................................................... ··· .. ·· .. ···· .... ······················· .. ·· .. ·1·· .. · .. ······ ............................. . 

95% Adjusted Gamma UCLl 0.0010f ! 
i i ! 

:::::~=::==·=:_=:::~=:~~~~~~!:~~~~~~C~=::::::::~~:::==~=-==:==:=:~~.:;~~~i;;~~i~~~~~~~;~~~~==~~~; 
Result or 1/2 SDL (4,4'-dde) 



Raw Statistics Log-transformed Statistics 

.... :: ... '.' ..... ":. _ .. ~ ':.' ~~: .. ' -:" ... -:.- .-....... ~~ :.: .. : .~~ ":':~:.~. _. ~ .. ~-.:." ..... : .. : :~: -.. : ... ~ 0 !'n i:~~.~I~ :6~:?·~~~~ .. r·~~:~ ... ·... . . .. ........... ~ .. :: .... :::::: .. ::.:.:::.:: .... :::.: .. -:: .... ::·.:.:::· .. ·::~.::·:~· ... ~::~:·::::::::: .. :: .. ~.i_~.!.~:~~~.:.~~ .. ~~~:.:?~~~J. ... : ... :~:~~?_~~ ... : ... ~ 

................................................................... _ .... _ ................................. _ .... _ .... _ ..... _ ............................. _ .... _ .............. ~~.~.~.~.~.~ ... --~~~.~=~1--............................ -....................... _ .. __ ...... _ .. _ ..... __ .. _ .................................. _ ..... __ ~.~.~.i.~.~.~ ... ~~ .. =.~.~ ... ~.~~.~ ........ _.=~.:.~~.= .... __ . 
Mean 0.0019i Mean of log Data -7.87 

.-.................................................................. --....................................... ~ ... -...... -.......................... _ ........•.. -.... __ .•..............•..•......... ~ ............................. ................. _ .......................... ,!. ................. _ .......... -... __ ...................... -...... _ ............................................................................................... _ ......................... , ....... -............... -...................................... -.................... . 

Median 1.8900E-4 1 SO of log Data 1.305 

::: ......... ::: .. :~:.::.~ .... :::~:.:.~~::::::=.:: ..... :: .. :.: ..... :.:: .. : ... : ... :.:: .. : .. ::.: .. ::~.:::: ... : .. ::::~::= .... : ... :~~ .... :::: .. ::.::::::: .. :.::.:.: ........ : ..... :: ... :::::: .. ·:::~~:t~·:·:~:: .... ·· .. ·?:~?·~·~?+~:: .. :--:::··::· .... ::·: .. :::.::: .... ::::::.::.:: .. : .. :::: .. : ...... :.:: ... : ... : .. : ...... :.: ... : ... :: .. :::.:.:.::.:: .. :::.: .... : ... : ... :.:.~ .. :.: ... : .. : .. :: .. : .. ::: ..... :: .. :: .. ::: ... : .. :.: ... :.: .. :.~:.:.::: .. :.::.:::. :':.:".::'~~':."'-.""--:"'.":"''': 
Coefficient of Variation 4.214 1 

............................ _ .. -..................................... -...... -.......... -............................. _ .................... _ ........................................ _ ............. · .. · .. · ........ Reieva·nt .. L:j'CI .. Statls·tlc·s .......... · ...... · ........................ _ ............................ -................................................... _ .. _ ....................... -.............................. _ .............................. -

:.~:::: ..... :::.:.: .. :::.:: ....... : ... :::::::::.:.:::: ...... ::.: .. :: .. ~ .... : ... ~.~~~~~~: ... ?~~:~:~~~~!.~.~~ ... !~~~.::::::::: .. ·· .... ::=:::: .. :· .. -.. I-·~~::·:::·:::::·~:::~ .... ::· .. : .. ·:l: ........... : .... :~:::.:.: .... :.::.: .. :::.:.: ....... : ... ::::.:::.: ..... :::: .. :.:~~#.:~~~~~:~ ... ~~~~~~~.~.~~~~~ .. !~~~ .. : ..... :.:.:::.:: ..... -:.:.: .... :.~:.: .. ~ ........ ::: ..... ::::: .. : ...... -~:. 
Lilliefors Test Statistic 0.414 Lilliefors Test Statistici 0.358 ..................... _ ... _ .................................... _ ...... _ ............. _ .............. ~· .... · .... · .. · .......... -.. Lii"ijefors· .. c·ri·tjca'j .. vaiu·e· .... · ...... · .. _ .. 0':·0'973 .......... _ ...................................................................... _ ........ · .. _ ........ · ........ _ .............. Ii'j'j"iefo·rs· .. critlc·af'Va·i'lJ"e· · .... · ...... -ci-6973· 

.................. _ ................. -_ ......................... _ ....................... _._ .......... _ ......... _ .... _._ .. _ .... _ ........... _ ............................ _ ..... _ ........ _ ............... 1.. .. _ .. _ ....... _ ..... _ ....... _ .. _ ... ___ ....................................................................... _ ..... _ ...... _ ..... _ .. _ ........................ _ .............. _ ........ _ ............... _ .......................... _._ .................... _ ................ _ ............ . 

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

.... _· ............ · .. · .. · .. _· ...... · .... · .. · .. · .... ·_· .. ·_· ...... ·-Assu·mlng·N·orm·aT .. ·6is-iri"b-utlon· .. _ .......... · ........ · .. · .... · .. · ........ ·· ...... -..................... ·_·· .......... _ .......... · ...... ·_ .... ·· .. ·_ .... · .............. Ali's·jj-mi"nij"Toii·norm-ai"'Dls·tribli-ii·on .......... · .... _·_ .. · .......... · .. _ .... ·_ ...... · ............... . 

====~~:==~~~ii~~~~~~~:===~~l=~=~~~=~~=~~-_~~=~~~c;~~~~i~~~~~~g~;~;~ 
95% Adjusted-CLT UCL 0.0041 97.5% Chebyshev (MVUE) UCL! 0.0019 

-=~~~==~~~~==~~~~~~~~~;~;q;;;~~~~(~~f=~~~~= -:-:~~~~:=:==~--~~===;~~;;~~;;~~~:=~==-~====:=-~ 
~-~==~:=-_:~_~~~=~ __ ~_~~~--:~d~~~~;~~~:~~~F-~~:~:~i :=~~~:~====~~=~:=====:=:=;;~0:~~~r:~~~ ~:~ 

:::.:.::.: .. :: .. : .......... :.:::.: ......... : ... ::::.: .. :~.:.~--.~~:.:.: .. : ... ::: .... :--.: .. :~ ... :::::-~~: .. :.~~ ......... : ... :: .. :.:::.: ... :.::: ... :::: .. ~~~: .. :~ ....... =~:::: .... :::: .. : ..... ::::: .. ::'1\·::: .... : .... :: .. ·: .. : .. ·: .. : .. :: .... :·· .. ·'/:·:::· .. :· .. :::· .. ::.::.::: .. : .. : .... : .. :.::.:: .. :: .. : .. :.::~:.::--::: ... : ... ::.--.:.::: .... :.:.:: .... : .. ~:~.~~::~:~~:~~.~:~~::~~~~~~~~.~ .. ~:~~ .:~~ .. : ... :.:?::??.-~~ 
Anderson-Darling Test Statistic 15.79. 95% Bootstrap-t UCL 0.0083 

................................... -._ ................ -....... _ ......... _ ............ -.......................................... _ ....... -.-... _ ..... "--"'-'-'''-'' ' ...... ·_ .... · .. · ........ · ...... ·1· ........ · .. · ........ · ............ · .......... · __ · ...... · .............................. _ ....... _ ................. _ ...................................... -...................... _ ..................... _ .. - ..... _ ..... 1" .. _ ........................ -... -.. -... 
Anderson-Darling 5% Critical Value 0.84 I 95% Hall's Bootstrap UCLI 0.0083 

_· .. · .... · ...... ·_· .. · .. _ ...... _ .. · .......... · .... _ .......... _ .... · .... · ........ · .. Kolmog·o·rov=Smlr·ri·ov .. Test .. s"iati"siicT .. ·_ .......... ·O·j·S4 ................ _ ............. -... _ ....... _._ ................................ _ ... _ .... _.--...... ·95%· .. Perc·enii'je .. ·Bootstra"i) .. ·U"cLr ........ · ...... 0'~603·5 
1 ! 

Data not Gamma Distributed at 5% Significance Level! 95% Chebyshev(Mean, Sd) UCL
J 

0.0057 

.~.:.:.:~.: .. :: .. :: ... ::.: .. ~ .... :::.:.: .. : .. : ... :~ .. ~ .... : ... ::.:: ... :: .. : ..... ::.:.::: .. :: .. ::::.::::::: .... ::::.:: .. : ......... ::: ............. ~~: ...... : ... :: .. : .. ~ .. : .. ~.~ .... :.: .... ::::.::.:: .. : .. : .. :].: .. : ..... ·:·:~: __ : .. · .. ~ .. :.:: .. ::·:.:lji .. : .. ·:: .. · ... :·~ .. :::.::.: .. ~.::.~: __ ... : ..... : .. : .. : ..... ::: .. ~-.: .... :::.:: .... : .. :~:?~~.~.::~~:~:~~~~.~~~ .. ~:~.~~~~ .... ~~?..:~.~~.r:.::-.... :':.::?:.???.~ 
Assuming Gamma Distribution . 99% Chebyshev(Mean, Sd) UCLI 0.0107 .......................... _ ......... _ ................. _ ...................................................... -... __ ..... _ ........... _ ............... _ .... _ ... _._ .............. --.................. -........ ~ ......................................................................................... _ ... _ ........................................................... _ ................................................................... -.. _ .................................... ·r .. _ .. · ........ · .. · ...... · .. _· .. _ .. · .. · 

95% Approximate Gamma UCLI 0.00261 \ 
.......................... -................... -.... _ ................ _ ......... -...... --..... _ .......... _ ................ _-_ .. _ ......... _ ...... _ ........ _ .................... _ ....... _ ..................... , ........................................... 1"' ................. -........ -...................................................... -...... _ ...... _ .. _ .... _ ........................................... -..................................... _._._ .................. < ............... _ .... _ .. _ ............ .. 

95% Adjusted Gamma UCL! 0.0026. J 

Potential UCL to Use 1 Use 97.5% Chebyshev (Mean, Sd) UCLI 0.0074 
... ~ ........... , ..•..... -............................................. _ ... __ .... _ .............................. _ ....................... -._ ......... , ..................................... -.... _ ............................................... _ .......................... __ ..................... _ .......................................... _ ............................................................... -................................... -................................................ -....................... _ ............................ . 

·Res·u·ii .. ·t)"r .. 1 .. j:i''s6C .. (4)l':dcf'ir-........ · ........ · .. _· .. ·_· .............................. _ .................... -............. _ ........................ _ ................................ _ ................... _ ............. -................................. _ .......................... _ ..................................... _ ....... _ .. __ ............. _._ ........... -.... _ ............................................ -.. -..... . 

General Statistics 

i Log-transformed Statistics 
i 

Raw Statistics 
..................... _._-.-............................. -._ .. _-............................... __ ..... _ .................. -.............. - ........ · .. ·--.... · .. rv,.i·nTm-u·m .. r6~256oE~-5 .. ·r· ........ ·- ............................................. -.................. · ........ · .... ·_ .... · .............. _ .... · .. ·MTni'm·um .... orLo·g-·Oa-taT ...... :·rfss .... · ........ · 

1 i I 



l_.i&IL~ ... .J~.:_._~~.::~"""_J2'_._~:L._~·.·.····L.~· ... : .... : .••. ·L··.·.·:L~~~J.:.;.; .. :~,.~~:Lj2~~.~.~:···. _l_ .. :_: .. · ... ·/~~~_. __ l_. ____ ":·ilL~ .. ~~~[£_~~~.JL __ ~±i.c·.·····. 
Maximuml 0.06251 Maximum of Log Data. -2.773 

.................................. .................................................. . ......................................... _ ..................................................................................... , ...................................... · .. ··i .... ·· ...... ·· .. ·· .. ······· .. ··· .. ············ .................... _ ........................... -............................................................................... _ ..... _ .. _ .............. _ ...... ...,..... . .................................. . 
Meanl 0.00381 Mean of log Datal -7.704 

................. _............................ . ...................... _._- ........................ _ ................. _ ..... _ .............. _ ...... - ................. { .............. -......................... _{ .................................................................................................................... _ .............................................................. - ................. _ ........... _+ ........................................ . 
Median 13.1700E-4 I SD of log Data: 2.095 ........................... _........................................ ..-........................... + .. -.................................... ~.................................. .. ............. -................... .. ..................................................................................................... -....... .. ............................... .. 

SD! 0.0092/ 

__ ~:- ~ •.•. ~~-~ _.~.: __ .·-_:~· .• _.:~ .• ~~ .. ~:.=~effi"-i=nt5;:;~::~I:_.~~1;;1_~~~·.--~ .::~~-_:-~- __ ~=~=~=:-:~=~-:=~:-:_:==I=.:=:=_~ 
Relevant UCL Statistics 

::~.:~:::::.~ .... :: .. ~.:::.-.::-..:::: .... : ...... ::-..: ... :.::.:.::.: .. :::: .. ::-.:~~~~~~: .. ~:~~.~r.~.~.~~~:~:~ .. !~~.~::: ... :::: ...... ~ ... :-. ... :.::: ... :::.:: .. :: .. :.:~ .. ::: ..... :~.:::.·.· .. :~-.· ... -.l[: ... :::: .. :·.::.~·: ... :.:·:· .... ·:·:.· .. :·: .. : ... ::-..::~.:.:.:-.: .. : ..... ~~~~~~.~~~ .. ~~.~~~~~.~.~~~~.:~!~~~ ... : .. : .. : .... : .... ::::.::::.:: .. ~ ... :: .. :~.:::: .. :.: .. ::::::.':::':::":::.: 
Lilliefors Test Statisticl 0.342 Lilliefors Test Statistic! 0.255 

....................................................................................................................................................................................................................................................................... ] ............................................................................... _ .................................... _ ................................................................... _ ...... _ ..................... j .... _ ................................. .. 
Lilliefors Critical Value 0.0973 . Lilliefors Critical Valuel 0.0973 

.................................................................................................................................................................................................................................................................... { ................................................................................................................................................................................................................... .!.. ....................................... .. 

Data not Normal at 5% Significance Level t Data not Lognormal at 5% Significance Level ..................................................................................................................................................................................................... · .... · .......... · ........ · .. · .... · .. · .. ·l .......... · .. · .... · .... _· .. · ...... · .................................................................................................................................................................................................................................... . 
.............................................................................................. - ............................... - ... _ ................................... - ........ _.................................... .. ........................................ 1-............................................................................... - ................................................................................. ~ ................................................................................................ . 

Assuming Normal Distribution ! Assuming Lognormal Distribution 

:~~~-~~:~~~~~f~~~~~~~!~'~I::3!~~1~~~~~~~~~=~~~i~~~i~~i~iJjl~f:~~ 
::~:=::=:::::::=~::.:~~~~~i~~~~"-~~~2~~C~==::::~.=.:::::::::t=::===::==~:=:=:::~=~a:~~!~~~~~~~::::=:~=::===.==:.:~:: 

k star (bias corrected) I 0.315 Data do not follow a Discernable Distribution (0.05) 

· .. · ........ · .. · .. -........ · .... · .. · ...... · ........ · ................ ··· .... ··Ap'i;·ro)dmats .. ·Ch·i .. ·Scl'ua·rs .. Val"iJ·sT··· ...... · ........ · .. · .. 3·Sj·S ........ ] .... ·.· ....... · .. · .. ·-...... ·.·-.. -.. ·· .... · .... · ............ · .......... N·Q·n·parametrlc .. Statlsii·cs ...... ····· .. ·· .... ·· ...... · .. · ...... ·· .. · .. · ............................... .. 

Adjusted Chi Square Value 36.52! 95% Jackknife UCL! 0.0055 

=~-==:::====~:=:==~~i~~~~~;i;~~~~=:~~i~a:=:~==:~-=~=:===~=:==~;~~;t~~~~=:=~~~;_~ 
...................................................................................... ~~-~.=~~~~.~.?.~.~.~.~.~~ .. ~~ ... ~.~i.~.~.~.~ .. ~ ... ~.~.~.~.=lt ............... ?.:.~.~.~ ... J ................................................................. -... -................................................. ~.~.~ .... ~.~.I .. ~·~ .... ~~.~.~~.~~~.~ ... ~.~.:J ... _ ........... ?:?.?.~~. 

Kolmogorov-Smirnov Test Statistic 0.235 I 95% Percentile Bootstrap UcLj 0.0055 
........ _ .... _ ..................................................... _ ....... -........................................................................ _ ................... _ .................................................................................... '1" ........................ - .............. _ .. -...... _ ... _ ...... _ ................................................................................................................................................ ] .................... _ ..................... .. 

Kolmogorov-Smirnov 5% Critical Value 0.106 I 95% BCA Bootstrap UCL 0.0061 
........................................................................................................................................... _ ................................................. ·_· .... · .. · ...... · .. · .... .L .. · ...... · .................... · .......... t ...... · .. · ........ ·_· ............ _ .............................................................................................................................. _ ................................. - ............... J ........................................ .. 

Data not Gamma Distributed at 5% Significance Level! 95% Chebyshev(Mean. Sd) UCL! 0.0082 

::.: ....... ~ .. :.::: .. :.~ ......... :.:.: .. ::.:.::.::: ... : .. ::: .. -.::: ... : .. ::: .. :.:::: ... ::::::~: .......... : .. -..:.::::::.:: .. ::::: .. ::.::: ... : .. : .. ~ .... :: .... ::.:: .. ::::::: ... :~.::.: .. :: ....... :::·: ...... ·:.::.·: .. :.I:::::.:::::·::~ ... :::·::.::·:~: .. :]li.:: ....... -.::.:::.~.~:.: ..... :.: ... :~:.: ..... : .. ::-..:.::::::: .. :: .. :::: .. ::: .. :: .... ~.~~~~~ .. :~ .. ~.~~~~~:~~~~-.~:~~~ ... ~~? ... ~:~~jt:::.:~: .... -..?~.?:~:.~~ 
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.014 

~:==~=====:~=:~=~=~~=~~;;~~~~~~~~-~;~~=~~e~~--===:~=:~:==:=:~==~~===:=:=====-~~:~=-~f~===-:::: I ! . ..................................................................................................... _ ......... _ ................. _ ........... _ .......... _ ....................................................................................................................................... _ ................ _ ................................................................................................................................................................ L ...................................... . 
Potential UCL to Use j Use 99% Chebyshev (Mean, Sd) UCLj! 0.014 

•• _ ................................ _ •• _ ......................................................................... M •••••••••••••••••••••••••••••• ___ •••••• _ ..................... " ............................... _ ............. _ ..........••••• _ •••••••••••••• __ ••••••• ~ •••••••••••••• __ ••• _ ••• _ •••••••••••••••••••••••••• ~ •• ~ ••••••••••••••••••••••••......... , ................ , ..................... , ....................................... ~ .................. " .................................................. _ •• _., ......... . 

General Statistics 

.............. _ ..... _ ........................... _ ... _ ................................... · .. · .. ·Raw .. stiiiis·tics·· ...... · .. · .... · .. ·· ...... · ...... · .... · .. · .......... · .. · .. · .......... · ...... ·· ........ ···r ........ · ........ ···· .. · .... ·· .... · .... · .. · .... ·· .. · .. · .... · .......... · .. LQ·g~tra·n·sfQ·rnl'scf"S·tati·sii·c·s ........ · ............ · .. · .......... · .. · .... · .... ··· __ .... · .. ~--'.'." 
.......... _ ..... _ ......................................... -............................................ · ...... · .... · ...... · .. _· ...... · .. · .... _ ...... · .. · .......... _· .. -.... _ ...... · ...... r .................................... + ............................................ _ .... _ ................................................................................................................. · .... · ...... · .. · ............ · ............ · .......... ·r .... · ........ _ ...... · .... · ......... .. 

............................................. ............................................................................................................................ ~.i.~.~.~~.~.l ................ ?:.?.?.~~l ................................................. _ .......................................... _ ........................................... ~.i.~~~.~.~ ... ~ .. ~ .. :.~.~ ... ?~~:.! ........... ~.~.:.~ .. ~~ ........ . 
Maximum I 1.69 I Maximum of Log Data I 0.525 

................................. __ .......................................................................................................... _ ........................................................................... , ........................................... ,~ ....................................................................................... _ ........ _ ...... -_ ........... _ ....................... _ ............ _ ................................. -._ .............. + ............ _ ........ _ ................ . 
Mean I 0.05951 Mean of log Data! -4.288 .............................. -...... _ .......................................................................... · .......... ·· .... · ........ · .. · .. · .. · ........ ·· .. · ...... Me'd·ia·riT· ............ ·ci·O'OS·1r .. ·· .... · ........ · .................... · .. · ........ · ...... · .. · .. · .......... · .... · ................................ · .. · .. · .... · .. · ........ · .......... · .. s,o .. o(iog .. ·D"ataT· ...... -·_ .. :L4·43 .... · 

I ! 1 ............................... _ .... _ ...... _ ................................................................................................................................................... · .. S·i5l .............. · .. 0~2 .. · .... · .. · .. r .. · ...... -· .. · .. ·-.......... -............................................................................................................. · ............ · .. · .. · .......... · .. · .......... ·· .. · ...... · .. ·· .... · .... · .... r ............ ·_ ....................... . 
....................... _........................................ . ............................................................................................... · ...... · ...... · .......... · .. · .. · .. · .. · ...... · .. · .. · .... i...... .. .......................... _ ..... ) .. _ ....................................................... _.................................................................. .. ........................................ _................ .. ................. ~ .......................................... .. 

Coefficient of Variation 1 3.372! 



... '), ~~,~LU" .. .x..:';,J. .. 31 ___ ~" .. ~_"L ,i,;' ..c:.. .... __ .1L ___ ;~~d_:,~'~.''''_:",~~L2.~c,,~:;,· jJ£·:'~~·_..:f~£,_,,,~: ·.,~.[:..,,,"-~I_,,l..,~,,,i~LJ..J·· .·l~,_~~ii~:~: 
Skewnessl 7.061 i 1 

''', .. "_ .. ", .... " ......... " ........ ,,,'_ .. , .. ,, .... ,,_,,,, ... ,, .......... , .. , ... ""''''''',,,,,,,,,, ...... ,,_ .. "_ .. "",,,,,,,,,, .. ,,, .. ,,,,,,,, ...... ,,,,_ .. ,,, .... ,,,,,,,,,,L,, ...... ,, .. , .... ,,,, ...... ,,,,." ...... !,"'" .. ", .... , .... " .. ,_" ... "'" ..... " .... " ..... "'''" .. , .. ,,'',, .. ,, .. ,'''' ...... ,""" ...... "" .... ,"'" .... , .. "" ..... " .. " .. ,,, .. ',, ... ,,,, .... , .. ,,,, .. ,, .. ,""," .. ,,, .. ,, ...... ,,, .......... , ....... ,,.L.. .. , .. .. 

Relevant UCL Statistics 
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Lilliefors Test Statisticl 0.392 I Lilliefors Test Statisticl 0.328 

Data not Normal at 5% Significance Level I Data not Lognormal at 5% Significance Level 

Assuming Normal Distribution Assuming Lognormal Distribution 

.......................... " ......................................... _ ..... " ......... , .. " ....... " .............. · ...... · .......... ·j{-sta"iTb·ias"·correcte"Cijr ...... ·_ .... ·o':4'34"" .......... · .......... " .......... o,a·ta· .. a·o· .. n·oi .. foifow .. a .... O'isce·rn"a'ble .. 'O·i·strli)uti·c)'n .. ·(O'jjsj" .... · ........................ .. 

nu stan 72.06 
...................................................................................................... " ....... _" ...... " ................... " ... "" .. "" ..... " ........................... ,, ........................... ~ ........................... ".............. .. ... " .. " ...... " ..... " ................. "._""" .... -._ .. "" .... " ............. " .. ,, .. ,, ........... " .... "" ......... - ................... , ........ " ........................ " ............................ " .................... " .. ". 

Approximate Chi Square Value (.05)1 53.51 Nonparametric Statistics 
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95% Standard Bootstrap UCL 0.0952 
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Anderson-Darling Q% Critical Value 0.832 95% Hall's Bootstrap UCL 0.236 
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Kolmogorov-Smirnov 5% Critical Value 0.105 95% BCA Bootstrap UCL 0.119 

~:~::=====~~=~=~===========]====~:11=:=~~=:=~::-:=~:~=~~;~~~~~~~~;f;~I;[~~-Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCLj 0.278 

~~~=-=~~~~=~~~:~~:~~~~~~~~~~~l~:~_~~~~~~-:~-~~~~:~~=~~~~=~:~:~~~~~~~~~_~f:~~:::~: 
Potential UCL to Use , Use 97.5% Chebyshev (Mean, Sd) UCLj 0.197 
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General Statistics 
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Number of Valid Samples 83 I Number of Unique Samples 46 
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Raw Statistics ! Log-transformed Statistics 
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Maximum! 0.935 I Maximum of Log Data! -0.0672 
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Mean 0.03821 Mean of log Data I -4.444 
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Coefficient of Variation 2.876 I I 
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Lilliefors Critical Value I 0.0973! Lilliefors Critical Value 1 0.0973 

...................................................................................... _-.................. ..................................................................................................... . ............................. 1........ . ....... - .............. _ .............. -................................................. . ................. - ............................................................................................ L. ........................................ . 
Data not Normal at 5% Significance Level i Data not Lognormal at 5% Significance Level 

.......... j ............................................................................ -.................................................................................................................. - ..... _ ............................................................... . 

......................... _ ............... _ .................... -............ ~ .... ---.............. -....... -............... -......... _ ................................. _ ... __ .............. _......... . ........... -,- .t ........ -................................................................................ -.... -....................................................................................................................... -....... -..... . 
Assuming Normal Distribution Assuming Lognormal Distribution 

....................................................................... -............................ -.............. ··········· .. ···95o/~··Stu(ie·ntis·~i··U"cLT······· 0.05821 ................................................................................................................................................. 9·5O/~ .. ·H=TJcLr········ .. ·····6:·6372 
! , , 

:~~~~~-~~=~~;~~~~~~5f~~~~I~~:i~;~t~~~:-~~~~~~;-~~~~~i~5~~1~i;;~==~~!i~ 
=~==~~:~~~~~~====~===:~~=~~~~~~~~~~r~~:~~~~~r~=~=~~~~~~n~~~:~~~~-_~~~~~~~~~~~~~~~~~(O:~~2.==~~~_= 
......................................................... -.-............................................ _ ................................................................. ·········· .. ····n·u··sta·r ··········· .. S·Ei":·S·S········y······ .. ····· .. ··········· .................................................................................................................................................................................................................................... . 
........................................................................................................................................................................................................................... ......................................... .l. ......... -.................................................................................................................................................. _ .............. _ .................................................................................... . 

ApproXimate Chi Square Value (.05) 66.22 I Nonparametric Statistics 
........................................................................................................ "' ................................................................................................................................................ _ ..................................................................................................................................................................................................................... ·· .. ····· .. ······T························_ .. ···· .. ······ 

Adjusted Level of Significance 0.0471 95% CLT UCLI 0.058 

=~~~~=:~-=~~=~~:~~;~~~~~~~~;~~i.~~~t~~~i~i~~E:=:=~~=-:=~::=~===~=:-~:~~~~~~~~~~~~ ::=~~;; 
Anderson-Darling 5% Critical value1 0.815 I 95% Hall's Bootstrap UCL 0.132 

........................................................................................................... -.............................................................. ··· .. ··············· .. ··········· .. _·······1··········· .. ···························1·························· .............................................................................................................................................................................................. -.{ .......................................... . 
Kolmogorov-Smirnov Test Statistic 0.393 95% Percentile Bootstrap UCL! 0.0601 

..................................................................................................................................................................................................................... _ ....... ··········· .. ····· .. ·······················1············ ......................................................................................................... -... - ............... - ................ - .............................. ······ .. ········.··········f··············-············ ............ . 
Kolmogorov-Smirnov 5% Critical Value, 0.103 95% BCA Bootstrap UCL 0.0744 

...................................... _ ...................... _ ......... _ ........................... _. __ ..................................................................... _ ......................... J .......................................... + ......... _.......................................................................................................................................................................................................... . ....... _ ... _ ................ _ ... . 
Data not Gamma Distributed at 5% Significance Level I 95% Chebyshev(Mean, Sd) UCL 0.0907 

Assuming Gamma Distribution I 99% Chebyshev(Mean, Sd) UCL 0.158 

. 95% Adjusted Gamma UCLI 0.05021 
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................................................................................................................ _ .. _ .................................................................................................................................................. 1... ................................................................................................................................................... _._ ................................................................. 1... ........................................ . 

·Resu·ii·o·i .. ·1··'2···s·6L··{aium"i"numr··· ...... ·········· ................................................................................................................................................................................................................................................ -.................... -.......................................................................................... _ ................ _ ........ . 

General Statistics 

......... _ .................................................. ··········································R·aw·Sta"lisiics········ .. ····· .. ·········· .. ····· .. ······~····· .. ······· ............................ ··········r···············_··········· .. ······ .. ······································Lo·g="lra·n·sfo·rm·e·cfS·tati·sti·cs··························· .. ···~ .. ···· .. ······ ............ _._ ....... _ .. . 

............................................................................................................. ~ ................................................................. ~ ............................ -.............. , ........................................... ~ ................................................................................................................................................................................................ ············-···············T .. ······ .. ··· .. · .. ····•·· .. ·· ... _ ...... . 
Minimum I 414 j' Minimum of Log Data I 6.026 

....................................... -...................................... - ..... _ ...................... _ ...................................................................... .,. ...... ·-··· .. ··· .. -.... · .. · .. ·-·····1· .. ··-····-~·· .. ··· .... -.... · .... · ..................................................... -_ ..................................................... -........... _ ................................................................. _ ............. -_ .. ·_· .. _-.. · .. ··i···· .. ······ .. ·· .. ··· .. ··· .. ··· ... ·· .. ······ 
Maximum! 15200 , Maximum of Log Data I 9.629 

Medianl 4650 i SD of log Data 'I 0.757 
.......................... ".. . ... -.. -" .. " ....................................................................................... J..... .... .... ....... ... .. ..... ....... ... ............... .. ...................................... , ........................ . 

SDI 3345 I I 
...... ................. .. ...................................................................... _ ................................................................................................ 1···· .. ················· .. ···············..,.······· ...... ........... .............. .. ............................ ._ ..................... ,.... ... ........................ . ····1 ................. . 

Coefficient of Variation 0.627 I i 

.......................................................................................................................................................................... ··········· .... ·············· .. ···············Rei·eviint·UC"C~§tati·stlc·s··············· .. · .. ···· .. ················ .............................................................................................................................................................................. . 

........................................................... ············ .. ··· .. ····Norm·afbi"s"lii"bu·ilon···Tes"l .. ···· ........................................................... ············r·············································· .. ···························Ioiinormafblstii"b"u·ilorl···Test····················· .. ··· .. · .. ················· .......................... . 

Lilliefors Critical Valuel 0.09731 Lilliefors Critical Value! 0.0973 
.. ·········································· .. 6sta···appea·r··No·rmaf·a"i""s%···significance··Leve/········ .. ···· .. ·· .. ·················· .. t························ .. ·····_ .. bata"a'p'pea'r""Lo'g'n'0'rmaf'at"5%"'S"ig'nlfics'nc'eTev;r············· .. ········ .. ··········· 
.... _.-. .......................................... _ .............. .,. ............................. _._ ......... _ ............................ --...... _ .... -..... -................ _ ........... _ ............ -_ .. ·· .. -· .... ······ .. ······· .. ···· .... ·····_·· .. ····1········· .. · ....................................................... _ ............................................................... _ .. -...................................... _ ....................... __ ._ ........................................................... . 
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.................................................. _ .............. _ .................... _ ........................... ······ .. ··9·50Ic;···s·iudentis·~iuc·Lr···5·946-···-······r·························· .. ················ .. ····················9·5·% .. ·H~ij"c"L·r··6S35 .. ············ 
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95% UCLs (Adjusted for Skewness) i 95% Chebyshev (MVUE) UCLI 7839 

...................................................... ·····-···· .. ···-··············-.. ···············9SO/~··Adj"u·sted=CCT···UcLr····S·97·1··········r····· ... ········· .................................................. _ ......... ·····97~·SO/~··C"h·eb"ys·hev···{M\iiJErUci~r···8·8·1·i···· ............. . 
........................................................................... . ............................ _ ............................................................................................................. J. .............................. ···········i··· .. ······················_···· .. _· .. ·· .. ·· .. · ... - ................................................................................................................................... ··· ... ··· .. ····.····.··1 ..... ·· ... · ........ _ ................... . 

95% Modified-t UCL! 5951 I 99% Chebyshev (MVUE) UCL! 10737 
............................................ . ............................. _ ............................................................................................................ L. ...................................... + ............................................ _ ..................................... _ ................................................................................. _ ............................................. L.._ ............ _ ................... . 

i ·······················_······················Gamma···6"i"strib"utlon .. Tesi·················· .... ····· ··············· .. ···· .. ·············_·r··· .. ············· ......................................................... ···············6iiia··6istrfbu"ii·on· .. ············· .. · .......................................................................... . 
........................................................................................................ -......... ··············· .... j(··sta·r··(h"i"as···correctedYr···············2·:··1·S7-·r··················· .. ················ .. ·6ata···appear· .. Normaf·ai5·%··si·~in"ifica·n·ce··Levef ....................................... . 
........................................................................................................ _.-..................................................................................... _ ...................... , ............. ·· .. ········ .. ···············T······················· ... ·· ......................................................................................................................................................................................................................................... . 

Theta Star! 2439 I 
........................................................................................................................................................................... _ ............................................... .,.. ....•... ··········· .. ··· .. ·············T······················ .. · ................... _ ......................................................................................................................................... --................................ _ ....................................... . 

nu star! 363.1 I 
.................................................................................................................................... , .................. ····r···_············································· .................. , ................................................................................................................................... . 
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Anderson-Darling 5% Critical Value 0.762 95% Hall's Bootstrap UCL 5976 
......................................................... ·· .. ······ .. · .. ······ .. · .. ·····kolmo~j"()"rov=s .. mfrn·ov··Tesi·s·tatisiict················Oj)"74-r·············· .. ··· ............................................................ ··········· .. _ .. ····9S%···P·e·rce·i1tj·ie·Sootstra·p··U"CC ··· .. ·S·953·· .. ··············· 
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Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL'l 6936 
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Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCLJ 8989 

........................................................ ······_ .. ····· .. ········ .. · .. ·········g·s%···Ap·proxfm·ate· .. Q·amma···UCS"Cl··· .. ·6·C)""SS·················r······ .. ·· .................................................................................................................................................................................. _················· .. ·······1 .. ············· .. ········· .. ·· ............. . 

............................................................................................... _ .......... , ........................................................................................................... ············ .. ·· .. ························1·········· .. ·· ............................................................................................................................................................................................................ , ........................................... . 
95% Adjusted Gamma UCL 6068 I 

]t·:.:·::·=~:.~::::.·~::.·::··: ............................................................................................ ~~~.:~~~~.~ ... ~.~: .. ~~ .. ~.~.: ............................ _ ........................................................ ..1. ................................................... _ ...................................................................... ~.~.: ... ~.~.~ .... ~.~.~~.:.~ .. ~:.~.~.~ ... ~.~.= ....... ~.:~~ .................. .. 
Result or 1/2 SDL (anthracene) 

General Statistics 
........................................................................................................................................................................ -.····_·· .. ······ .. ·······•·• .... ····· .. T··········· .. ············ .. ·············1··················· .. ··············· ................................................................................... _ .................................................................................................. , ......................................... . 

Number of Valid Samples I . 83 Number of Unique Samplesl 63 
..................................................................................................................................................................................................................................................................... ...1 ..................................... _ ................... _ .. _ ...................................................................................................................................................... 1... ........................................ . 

....... ..... ... ..... .......... ............. ....... .... ..... ... ........... ". ... ..... . ................................................... ··1··· .. · ........ _ ...... _ ............................................................................................... , ............................... . 
Raw Statistics Log-transformed Statistics 

... ,..... ...... . ................................................. _ ....................... , .......................... ] ....................... J ............................................. -.. _ ............................................... - ............................ · .. ·1·· ............. . 
Minimum 0.0049 Minimum of Log Data -5.316 

•. . .......................... - ..... .. ......• ..... .............. .. .... • ................................. '- ...... '''1 ..... .......... ...... . ........ 1... ....................... '. .. .... .... . ... .... .... ....... .... .... ..... ..... . .. '''.'.'' ....... _ ... - ............................... "_.' . ............ ... . ...... .... . ......... . 
Maximum! 2.46 I Maximum of Log Data 0.9 ............................................................... -._ ...................................................................... , ............................................................................. + ......................................... 11 .••••• _ ..... _ ......................................................................................................................................................................................................... j ............................... _ ......... . 

Meani 0.0961 Mean of log Data -3.855 ................................................................. _ ........................................................... _ ....................................................................................... + ........... -........................ ~ ................................................................................................................................................................................................................................................................... . 
Mediani 0.0112! SD of log Data I 1.589 

: .. ~::::.:.:.:.::.::::::.: .. ::::.: .. : ... ::::::~::.: ... ::::::.::.: ....... :::: .. :::.:::: .. : .. ::.: .. : ... ::.~:.::::::: ... ::: .. :: .... ::.: .. :::.: ... ::~~ ... :: ... ::: .. :: ... :::::·:::·:· .. ~?~lt:::-~:-~~~~L=--=-::::-~:::::=-::=:==~::~:~==--~--=~-~:=:===-=~:~:=-::j~===~= 
Coefficient of Variation 3.053 I 1 

....... _................................................................................................................................................................................................................. . ......................................... _, .................................................................................................... - ................ ~ ......................................... _ ............................. · .. ··· .. ············1 .. ·_········ .. ······················· ... . 
Skewness 6.861 I 

....................................................................................... , .......................... _ ................... _ •.•. _ ................................................................................... - ............................ _-............. 1 ................................ _ .................. _ ................................. _ ......................................... _ .................................. _ ........................................................ ~ ........................... _ ............. .. 

· ...................................................................................................... _ ..................................................................... ········ .... ········ .. ·············Re .. ieva·ntTibC .. ·s·iatistic·s······ .... ······················ .. ····· .. ··_·········.................................................................................................................................. ...................... .. 
........................................................ · .. ···················· .. ·Normaf"6Is·tributi"o·n···Tesi"··· ........................................................ ····· .. ···· .. ··········T········ .. · .. ········· .. ·· ...... ···· .. ············ .... ·· .. -····· .. ···· .. ·····Lognormaf"·6Istrih~tlon···~f"E~si· .. ········ .. ······························· .. ··· ............................. . 
.................................................................................................................................. _ ............................................. ······· ...... ···························· .. r·············· ......................... -i •.. _ ............. _ .•.•..•••....••.............................................................................................. _ .................................... - ............................... _ •...••.••••..•.• "1"" •..••..•...•. _ ........................ . 

Lilliefors Test Statistic! 0.378 I Lilliefors Test Statistic! 0.25 
............................................................................................................................................................................. ·· ... ············ .. ······ .. ······ .. ··· .. ·········i············· .. ···· .. ·········· .. ·········1··········· .. · .. ········· ......................................................................................................................................................................................... _ .. ··· .. ···1············· .. ········ .. ············ ...... · 

Lilliefors Critical Value I 0.0973 Lilliefors Critical Value 0.0973 
............................................................................................................................................................................................................................ ..1 •.•.••.•..••.••.•••....•...•.••.••.••••.•.•.••••• _ .................................................................................................. _ .................................................................... _ .......................................... .L ......................................... . 

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 
................................................................................................................ _ ........................................................................................................................................................ .., .............................. _ ..................................................................................................... _ ................................................................................................................................. . 

! ...................... -..... _ .... " .................. _ ................................... _ ...... -." ....... __ .. _ ............................ _ .............. , ..................................................... _ ............................. --............... _.J ............................................. _ ............................................................................. _ .. _ ......... -........... -.. _ ......... h ........................................................ _._ ••• - ...... - ...... ~ ••••••••••••••••••••• 

Assuming Normal Distribution j Assuming Lognormal Distribution 

::==-=~=~=~~~=::::~;~;~~~~;;i:~~~:~~g==6:~~r==:============~;-~~;~~;h~;~~t::~~~[~=~:~~~
:::~::::~::::=-=::=::::==:-~=::~~~i~~~~~~~~~-g=~~~~I==-=:-:=-===_:==~-~~_~~~~~~~:(~~~~I~~l:-_=o.~~~= 

95% Modified-t UCLj 0.154 I 99% Chebyshev (MVUE) UCL! 0.249 
.................... __ .. _ .. _ .. _ .. __ ....................... _ .. _ ..... _ ........ _ .... -........... -... __ ............... _ .. -_ ......... _. __ .............. -...................... _ ...... _ ........ _._ .. · .. :. ... -........ -.......... _ ................ t .. _--. __ ..... _· ... · ................ -.............................. _._.-.................. -................. _ ... _ .... _ .. _ .. , ... _. __ ..... _ .... _ .. -...... _ ................................ __ .. __ .. _L ............ _ ................. - ........ . 

! 
.... _ ... _ ................. _.. . ... _ ............ -..... __ .... - ......... _.-.... _ ...... -....... _ ... -........ _ ....... _ ..... _ ............................................ - ... _ .. _ ................................ --. .. ... __ ...................... J ... _ ...... __ ... _--... _--._.......... . ........................................ --.. _ ............... -............................................................ _ ...................... -... _ .. _ ......................... _ ....................... __ ...... . 

Gamma Distribution Test Data Distribution 



_:,~-c~ . .c~ .. 1-~'."[.i .. ·;~::.c:~;~_L~c ... _ .... ~ ........ 1~~i2:~_:.:._· ••. : 1_ .. '~2~~ .... ~_~~.J ... L .. _ .. L..i:" ......... U_r: .••• ·u . ...:-" '.1 :: ..... ,'<'. ~~.-,-J::." .. _ ... -,-,-..... ~. __ L..2?<~·;-L .. Jb··::,c:c~:::, ... _~_...i_~. __ ,'-_ . ..J2i:: ... : 
k star (bias corrected) I 0.422 i Data do not follow a Discernable Distribution (0.05) 

............................................ _ ..... -.................... -............... _ .............. - _ .. ······· .... · .... ·· .............. · .... ·· .... ·fh·sta .. ·S·ta·iT .. ··· ... _··0~22i .. ·r .. ·· .. ·· .. ·· .. -.. ··- .. · .. ··· .. ······-··-·-· ...... ···-· .. ·· ............................. _.............. ..... _ ................................. -.-............. -........ -.. -.... _ .. -.............. -... -..................... .. 
-_ .... -_ .............. _ ... _ ... -.................... - ......... _ ... -._-....... _ .... __ ............ _ ....... _ ........ , .. _ ...... _ ........................................ _ ........................ _ ..... _ ..... 1 ...... __ ...... _ ............... _ ... _~ .. ___ .... _.~ .. _ .... _ .. _ ...................................................... _ .. _ .............. _ .... _ ....... _ .. _ ........ _ .. _ .... _. __ ....... _ .... _ ..... _ ...... _ .. __ ................................................ _.~ .... _ ... _ .... _ ........ . 

nu star! 70.13 \ 

~-=-~:-:-:==~~:~:==-~~~~?i~~~~t~;~~~~~g~t~i.~~7t~=~::=~=:~:~===-:!()i1~~~~~~~~~~~~~=~~~~~-1=-::O:149-
.......................................................................................................... --................. -....... -.................................... -.................................... -.. -.1. .... -.... _ ..... -........ -...... -.... -.. + ................................................................. -....................................... -............................................... -... --... -.................................................... { ... -.... . 

Adjusted Chi Square Value! 51.57 l 95% Jackknife UCLI 0.15 
............................................................................................................. _ ................. -..................... , ........... -............................................. -............ ~ ..... -.. -....................... -......... 1-........................ -............................ -........ -................................................... -................. ,-........... _ ........ _ ..................... -.. -.............................. -...... ~ ......... , ..................... -.......... . 

! i 95% Standard Bootstrap UCLI 0.15 
........... ~" ....... - ................................... --...... • .. • .... • .. • ...... _ ..... • .......... •• __ ................. _u ......... _.-.-.................................. ..-... ........................... '" ........... , ........... - ........... J ...... _ ...... , .... _., ................................................................................................. -.............. -..................................................................... _ ............... ~ ........................................... . 

Anderson-Darling Test Statistic 7.484 I 95% Bootstrap-t UCL! 0.244 
.......................................................... -.................................... -.......... --...................... -............................................. -............ -........... , .................. ! ... u ....................... _ .............. J .......................... - ......... -.................................................................................................................... · ... __ .... _-.... - ................... - .. ··· ... ·· ... · .. · .. · .. ·· ... l .......................................... ,. 

Anderson-Darling 5% Critical Valuel 0.835 I 95% Hall's Bootstrap UCLI 0.369 
.......... -..................... , ...................................................... -..................... -.... _ ... -................................................. · .. · ........ · .. · .. ···· .. ····· .................. 1· ...... ·· ........ · .... · ...... ······ .. · .. -.. ·r· .. ··-.. ·· .. · .. ··· .. ·· .............. · .............. ·, .... · .............. · ............ _ ............. -......................................................................................................................................... -................ .. 

Kolmogorov-Smirnov Test Statistic 0.229 ! 95% Percentile Bootstrap UCL, 0.155 

.... ·· .... · .. · .. · .. ·· ...... ·'bata· .. ri"oi·Gam-m·a .. ·i5i"strihu·ted .. a"t"S .. % .. ·Si~in"iij"can·ceTeve( ........ · .. ·· .......... I ...... · ...... · .. · .. · .................. · .. ·· .. · ...... · .. · .... ·· ...... ·· ........ ·-· .... _· .... · .. gS'% .. ch"s"by·sh·sv(M·e;·an·:· .. Sdy-UC"L]·· .. , .... · .. · .. · .. 0':2·3S· .. .. 

...................... -.......... -....... -...................... _ .......... -............................. -.................................. -................................................ -...... _._ ......................................... -.... · .. ··· .. l······ ...... -· .. ·· .... ·· .. · ........ ·· .... ···· ...... · .. · .. ··· .. · ............................................. -........ " ........ -............. -.......................................................................... ~ ..................... -.. -............... . 
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCLI 0.416 

.. : .. ::::::: .... ::~.:::.:::::::: ... :.: .. ~::~:~ .. : .. : .. ~::~::.~:.:: .. :~:.:.::.-.:: ... ::.:: .. :::~~~~-.:~:~:~:~~~~·~~~~::~~~~·~~9.~~·I·~:· .. :· .. ·: .. : .. ?·:·~·~··:·: ...... : ... :: ... ::: .... : ..... :: .. : ..... ::.~: ....... ::~:: ... :.::: .. : .... : .. : ... :: ... : ... :.:: ... ::.::::.::.::.::: .... : .. : .... : ... : ... ::.: ... ~ .... :::: ..... :::.: ....... ~.: .. ~ .... :.:~.:~': .. : .... ::.: .. :.: ....... : .. ::::.:::.:::::~:::: .. :::.:: .. : .. :: .. :: .. 
95% Adjusted Gamma UCL 0.131 I 

........................................................ -.... -....................... -................... -.......... - ........................................................................ -.. -...... -.j ................................ -........ J. !.. ............................................................................................ -.................................................................................................................... , ................................................. .. 

.................................. -............................................ -.. -...................................................... -.............. -............................. _ .... _ .... _ ..... _ ............... 1...._._ .................. _........ .. ..... -.......................................... _ .... _ ....... _ ............. _ .......... , .......................................................... _ ............................................................ ..1. .............. _ .................. -... .. 
Potential UCL to Use I Use 97.5% Chebyshev (Mean, Sd) UCL! 0.297 

.............................................................. ,._ ............ _ ................................................. _ .... _ ................ _ ........................ _ ......................................... _ .................. _ ....... _ ....... ..1.-...................................................................................... _ .................................................................................................................................... 1..._ .................................... .. 

··R·es·u·'i·or· .. 1i2··sbC·(a .. il'i"i"rri'on·yr .. -··-...... ····· ........................... ,-................................................. -..... _ ..... -........... -...................... -...................... , ............... , ..................................................................... -................................. -................. -........................... _ ............................................................... . 

................................................................... -..................................................................... -..... -.... -.... · .... ·-··-.. ··· .. ·-................ · .. -....... -...... · .. ·· .. ··-···Q-e·jl·eraTsiailstlcs· .............. · .. · ...... · .. · ...... · .. · .... ·-.. ··-· .. ·· ................ · .. -...... -..... , ........................................................ -.. -............ -.--.......................... -............................ .. 

.......................... -.................................................................................. -.-.. -.... -...................................................... · .. -· __ .. · .... ·-··· .. ·· .. · .. · ...... · ...................... ··· .... ·-.. · ...... T· ....................... -...... -............ _ ....................................................................................................................................................................................................................... .. 

Raw Statistics i Log-transformed Statistics 
...................................................................... -...................................... -............ -..................... -........ -................ -................. -........ -............... , •• -•..•••. -................................ --.. -...................................................... -............................... -............................... -.................................................................................... -.... "1" ............................. -........... . 

.......... _........ ...... Minimum I 0.095 ! Minimum of Log Data I -2.354 .. _ .. _ .................... -.... -................................................. -........ _ ..................... -........................................ _ ................. -............. ] ........................................... , .............................. -.............................................................. -....................... -................................................. _ .......... __ ......... -............ -............. , ............... -.......................... -
Maximum 5.14 I Maximum of Log Data! 1.637 

.......................... _ ...................................................................................................................................................................... - .............................................................. _ ..................................................... -_ ...................... _ .. _ ............................................................................. _ ...................................... _ ................. ..!. ........................... -_ ........... . 

Mean I 1.118 Mean of log Datal -0.619 

~~~~~=~~~=-~=~-==--~~:===~:~~~===~~~~=;i==~~~~=E=::=~~~:~~~~~~==~:=:=~~=:-~:==~=~=~~~:~~=(==--~~= Coefficient of Variation, 1.099 I I 
................................................ -.--.......... -................ -....................... _ ..................................... -: ...................... _ ............. · .. _·· .. -.. _ .... · ...... -·-·· .. · .. ·1 ...... · ...... · .... ·· .......... · .......... ) .. · ............ -.-..... -......... -..... -.................................................................................................................................... · .................. · .... · .. ·· .......... · .. · .. i .... · ........ · .. ··· .... ·· .. · .. · ........ · .. .. 

Skewness I 1.098 I I 
................................................. _ ..... _ .................. _ ........................................................................................... _ ................................. _ ..... _ .......... ..1 .................................. _. __ 1... ................. _ ... _ .............................................. _ ...................................................... _ ............................................................... _ ..... _ ....................... L. ...................................... _. 

Relevant UCL Statistics 

________ ~~ __ ~-~·-------·-------------~~~;:;.~~~:~~~~I--~:~~~t-------------------------------~:;i~:;;~~:-~~~~~I--~:~:;3 
. . ...... ···· .... ·Daia· .. n·oi··N-orm·aT"ai·S% .. ·Slgniii"can·ceTevel-.... · .. ·· ...... · .... ·· ........ · .. · .. ·· ...... · .. ·r ........ · .... · ...... · .... ·-........ · .. ·····6a·ta"··not·Loiino·i-ma·(ai"S·%···S·i·g·nifica·nce·"Lev·ef ...... ···· .... · ............ · .... · .. · ...... · 

..................... -......................................................................... -.. -......... --.... -.................. -...... -..... --...... -.... -............................ -...... -.................... _ ....................................... ··r .. · ...... · ........ ··· .. ·_· .. ····-· ... · ...... · .... ··· .......... · .. ·· .. ·· ................................... -................. -................... -........................................................... -................................. -.................. . 

...................................................................................... -.................................. -........................................... -.-........ -.... · .... ·._ .................. · .... _ ............................. -............ 1 ............................. -........................................................................................ -.......... -..................... -........................ -... -............................................................... -....... - ..... .. 
Assuming Normal Distribution ! Assuming Lognormal Distribution ................. , ................................................... -.-.. -............................. --.-........... -................. -................ -.................. _ .............................. -.. .,.. ........................................ + ....................................................................................... -.-............. -............... -............................. -......................... _ ...................................... J .......................................... .. 

95% Student's-t UCL! 1.342 I 95% H-UCL 1.703 

....... . 95% Adjusted-CLT UCLI 1.357 I . 97.5% Chebyshev (MVUE) UCL! 2.5 
....................................... -......................................... -...................... ·· .... -...... · ........ ·9·S·O/~ .. ·Mo(ii·fieCi:i .. Lj"ciT .... ······ .. -·f·3·4s· .. T ............ · ........ ···· .. · .......... ·-· ........ ·· .. · .. · .................. ······ .... ·_· .. · ...... · .. g·g .. % .. -6hebys·hev··{MViJEj""Li"cLr· .. ·· .. · .. · .... i'2'S::f" 

•..... -................... -.................. -................................ -................... -.................................................................................................. _ ..... _ ......... .L. ............... _ ....................... _1 ........ ·.--..... - .................... - ..... _ ................................................. - ........... - ..... -.................................................................................................. 1.. ........................................ . 

..................... _ ....................... _ .......... _-................. ---.... ---.................. -.......................... -.. -..... _ ....................... -...................... -... -...................................................... -...... J ... -................................. _ .................... -................................ -... -......... -............................................. _ .................. _ .... -....................................................... -........... _ ........ _ .. . 
Gamma Distribution Test I Data Distribution 

........................... -...................... -............ -.................... ········ .. ·· .. ·······---...... · .. · .. · .... · .. ··k·sta·r .. {bfas .. ·corre·ciedYr .......... ·· .... 0·:·7g···· .. ··1 ...... · ........ · ...... · .. ·· .. 'Da·i8"'do"'n'ot'follow'i"6i'sc'e'i'nabi'e"bTstiibutlo'i1'"(6~o'sf"""""'"'''''''''''''''''' 

nustar! 131.2 
· .......... · .. · .... · .... ·· ...... ··· .... · .............. · ........ ····· ........ · .. ·Ap·p·ro·xliTi·ats-··c·hT·s·qua·re;Vafu·s·-(osfr·-·Tos5·_··· .. ··r·· .... -··-·-··· .. ·· .... -........ · .... -· ...... ···· .. · ...... --·· .. ·······-· ... ··-t~ionpaiamet .. iic .. siati·stlc·s···· .... --...... · .... -· .... · .. · ........ -......... -.. -............... -.. -.. . 
. -... -.................... -..................... -......... -.. -........... -... ··· .... ·-.. · .. ···AdTus"ted .. Leve"i"ofSTg·nifTca-ncs·r .. · .... ·· .. c)":'047'1"]'" ........ --................... -..... -......... -............................. -.. -....... -............. -· ...... ·· ............ ··· ..... ·-·-·gS% ... ·cCf··-U-cL .. l·· .. -.... ··-fj·39 .... · 



.~ .. ,~_._·:·:· .•. ··_j~jirG.2· ... :·~jL .. :G __ .... ~-"L~:L_.c.:·:·ht_.J._ ... :·:··:··.~·;·····,·::~L_ .... "_._._~~_~.""l~~::.:1_~ __ ... f~~·.'· •• ··:'~~ .. ~.~~:_:1:~H~':·:o~ .••.. ~± .. ·.·:':i .... LjL~ .. _:~~~i·, 
Adjusted Chi Square Valuel 105.3 1 95% Jackknife UCL! 1.342 

'::~"::::::':'~~::::~:'~~:".~::'::'::::::~':'.:'::-_-':~-"':.:':::.~': .. ::::.":'.":"::'~~'~:~~~~~:=?:~.r.:i:~~~·~!~~~':~~·~~~~~:~~I~.:·:·:·:··-~··~·:.~:~~·::I:'::'.:::.'~:::."::':~~":-"'.:':~'.'::.::-".::".-':~:~".":-':".:::-'---:'-'.-':.:'.: .. ::'.:-'.'.:.:':'--'~~~···::.·:-'~·~~·.:~·~:~~~~~~~·=~: .. ~~EL-'~--'::·.·:~~:.~:~~'.-': 
Anderson-Darling 5% Critical Value 0.791 1 95% Hall's Bootstrap UCLI 1.357 

.. _ ............ _ .................. _ ...................................................................... _ ............... -.... -..... ~.-.. -............ ~ ... -........................................ _ .............. " ............. -.................. -......... J .............. -................... _ ......................... -.... _ ...................... _ .. -.... _-_ .......................................................... -.......... -........ ~ .. -.... -.... -...... · .. · .. ·· .. ··1· .. ·· .. ··_ .. _······_--··· .. · ... · ...... · 
Kolmogorov-Smirnov Test Statistic,' 0.302! 95% Percentile Bootstrap UCL! 1.349 

-........ ~ ..... " ......................... -.............. -................. _ ..................... " ........... -.-_ ...... -..... -... -............. -................................................................. ·-······································l·············-..... --................................................................. -..................... -..... -..............•...............•............................. ·······················--············I!··············· .................. -•....... 
Kolmogorov-Smirnov 5% Critical Value 1 0.102 I 95% BCA Bootstrap UCL 1.365 

.....................•..................... -..•.. -............................................................ -................... -......... -....... --.. -............•......................... --............................... --··-·········· .. ·········T······-··-················· ... _ ....... -............................ -....... -..... -........................••••.•....... -..... -.--.-..... -.. ---··-.. · .. ······ .. ····_···-····_· .. ····-········ .. ··T····· .............. -.... -.. - ........ . 
Data not Gamma Distributed at 5% Significance Level j 95% Chebyshev(Mean, Sd) UCL, 1.705 

................................................................................................................... -.................................. -..... -•.•......... ····························-····-······-·1··········· .................................................................. -...................................................... -............................ _ .... _ ........................................................................................... , ........ _ ........ -... -............•..... I 97.5% Chebyshev(Mean, Sd) UCLj 1.959 ............................................................................... _ .... _ ............................. _ ....................... _ ............. _ .................. _ ..... _ ................................ _ .............................................. j .............................. _ .. _ ...... _ ..................................... _ ...... _ ................................................................................................. _ ....................... _ ..... ]1 ............. _ ............................ . 

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 2.459 

.. :-.:.:.:::.::::::::::: ... :.:~: .. ::.~.: .. :.::::~.::.~::~~:.~~.:~:::: ... ::: ... : ... ::~.:.:.:~~ .. ~::~~:~:~~~!.~:~~~~~·~~~~~:·~·~~·'lL::: ... ::.:~:::~:.::~:~?-.: ... ::::: .. ::.: .. :: ... :~~::::: .. -..:.:~:::.:::.: .. ::.:~:.:.: .. :.:: .. :.::-..~: .. :.:.:.:-..:.:~:::: .. :: .. :.-.:: ... :.~~::.::~::::.:.~-. .. ::.: .. ~::.:~.:.~:.:.:~.~.:~.-.~:::::.····::·:··:·:···::··::·::·::;···:·!I:·~·:··· .. :·:·:-.~:·~:::~~:=-.. : 
95% Adjusted Gamma UCL 1.392 ] 

Potential UCL to Use I Use 97.5% Chebyshev (Mean, Sd) UCLi 1.959 
....................... _._ .... ~ ..................................................... _ ........... _ ............... _ .......... ~ ....... ~ ............. _ .. _ ........................................................ ~ ............................................... ~ .......................................................... ~ .... _ ........ ~ ........................................................ _ .............. _ ........ __ .......................................... .,. ... _ ...................... J ............................................ . 

................................................................................................ -.. -........... _ .... -.................................................... ··· .. ········· .. · .. ·························· .. ····Generaf"Statis"tlcs··· .. ···········_··· .. · ... ······················-.. -......... -......................... _ ......................... -.......................................................................... -.. -......................... . 
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l
·:-.···::··~~·:~~~~:·:·::·: 

Maximum 7.98 Maximum of Log Data 2.077 

.... :~ ..... :.:.:.: .. :.: .. : ..... :.: .. -..:-.::::.::::-.-.~ .. :~: ... :~:::.:::: ... :~-.:~ .. :::~--.:::.::.:: ... :: .. :::.:-..:: .. -.:: .. :.::: ... :::::::.::.:-. .. :.-. .. :.-. .. ::: .. ~:: .. ::-.:.-. .. ::~~~~~·~:lt:~~~l~~~~~~:::==:::::::====:=====::~:=~~~~~~~ =:~~:~~ 
Median 0.0018' SD of log Data 1.783 

::-==::::=::==-:==:==::::=:::==:::::=:::==::!~L=~~~~t==::=:=:::::::::::=:_=~===:::==:=:=::====:=::=::=:::I==~=:: 
Coefficient of Variation! 6.368 I I 

....... -... -.......... _ .................................•....... -............... --...... -... -....................................................................................................... -.......... --., .. -....... ···· .. ~········· .. ~···· .. ·~-1···························· .................................................. --................................ -..•......... -..................... -............................................................ -.... J~ ............ -........................... . 
Skewness' 8.719 

.. -.................................... _ ......................... _ .............. _ ...................................................... _ ........... _ .................... _ .. _ ..... _ ... _ ........................... .1... ........................................ L._ •.•.••.•..•.•.• _ ........... ___ ..•••• _ •.•••••••..•••. _ .. _ .. _ ........................................................ _ ..•••...•.•••...••.••.•.••.•....•..••..•.. __ ............................................................................... _ ... . 

....................... -.............. -......................... -...... -........................................... -.............................................. -....... ···· ..... ···_······ .. ······ .. ········· .. Reiev·iint···(}CC·Sta"tis·tlcs···············-········· .. ··········· .. ······-· ................................. -......................................................................... -................. -...................................... . 

l··:··:::::::::-.-.:·:···~···~~:·~-.·:· Lilliefors Test Statistic! 0.4461 Lilliefors Test Statistic 0.425 

Data not Normal at 5% Significance Level I Data not Lognormal at 5% Significance Level 

Assuming Normal Distribution i Assuming Lognormal Distribution 
......... -.... -.......................................................... -.................... --.... -... -.-....... -.............................................. -............................................... -., ......................................... .J.. ............................ -............... -.............. -........................... -... _ .... --... -................................................. -............ _ .... -....•......... -....... ·····T···-· ... ····-.... •····· .. ············· 

95% Student's-t UCLj 0.294 I 95% H-UCL j 0.0354 
....................................................................................... -......•...... -...................... : ........................... -.................... -...................................... - ··········-································1···· .. ····· ..................................... -..................... -.................... -.................... -......................................... -........................... _········-··········-········T·················-···-·· .....••....... 

95% UCLs (Adjusted for Skewness) I 95% Chebyshev (MVUE) UCLI 0.0417 

95% Modified-t UCL
j 

0.309 99% Chebyshev (MVUE) UCLI 0.0714 
.................................... _ ............. _ .. _ .. _~ .... _ ............................................................................................................ _____ ...... _............................ .......................................... .. .................. _ ... _ ......................... ~ ........... ~ .............................................................................. _ ...... _._ ..... _ ............. _ ................... __ .... ~ ............. ,t ................................... _ ...... . 

Gamma Distribution Test Data Distribution 
.. _ ................ _ .................... _ ................ -_ ........................... _ .. -.. _ .. _ .................... -_ .......... _ ..... _ ................................. _ ......................... __ .. __ ... , ................................. _ ........ "( ................................................... __ ............ _ ....... __ ........ _ ...... -............................... _ ...................................... -................... _ ................... -._ .. -.......................................... . 

k star (bias corrected) I 0.207 I Data do not follow a Discernable Distribution (0.05) ........................................... _ ........ _ ... _ .................... _ ........... _ ..................................................................... _ ...... -........................................... + ............................. _ .. _ ..... + ............................................................................... _ ........................................................................................................... _ ......................... _ .................. _ .......................... .. 
Theta Stan 0.663! 

::=:::-==_-=:===:=::======:::::=~~~:===_:~~:~~~~~!:5~~6=:C::::=-=::~=:::::=:::======:=~=-=~==:~=:::::_-==_-::::::===:= 
Approximate Chi Square Value (.05) 1 22.99 I Nonparametric Statistics 
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:=:=:==:::=:::-:::=====:::~~!~~~~~~~~~~~~~~~:::~::~~::F:===:::::=:===:=::::=~~;~~~~:~~~~~~~~::=~~~ 
....................................... --............. -........... -............ -.. -....... _ ............. -........ -.................................................. · .... ·······_····· .. ·························1;·········· ........ -...................... + ..................................... -............ -..................... -................................... -..... -.................................... --... -.-....... -----................... -............ ~-............. -..... -................ . 

Anderson-Darling Test Statistic 23.56 I 95% Bootstrap-t UCLI 1.17 

Kolmogorov-Smirnov Test Statistic; 0.451! 95% Percentile Bootstrap UCL! 0.323 
~--------------------------------------~~------~!------ ! 



_cc ... ~:~2~:~jid.Ji.L.·.-»~.~.~",1~~ .. ~ ... ,~._ ... _ .. sili~~Li·:'·-··1.;1;J±~ ... L., . .;.J.:._., .......... :.~.:_c._ .. __ .L:,:~~-;'.- ..•. -p, ... '·.I~_ .. {~·-~~.-~i.~j~ .. __ ~: .. _ .... j;.~;I"~:": :: .... ~.:: .·."~L..l-; J "-'--~:{=.1. 
Kolmogorov-Smirnov 5% Critical Valuel 0.107! 95% BCA Bootstrap UCLI 0.45 .. _ ..... _ ........ _ .. _--.--... __ .. -................. -...................... _._ .... __ .... -.... --.. -.-... -...... _--........ . ...................... -.............. -............. _._ ... _.-........ -.......... --... -..... --... _-... -... -........ -- ..... _-: .... _ ... -....... -..... _... . ..................... __ .. _ ...................................... _ ..... -..... __ ....... _ ........................................ _ ................. _ .. _ ..... + ........... _ ................. _ ....... .. 

............................ ~~~ ... ~.~~ ... ~~.~.~ .. ~ .... ~.i.:.~~i.~~.~:~ .. ~~ .. :.~ ... ~~~ .. ~.~~=~.~.~.: .... :~~.:.I ....................... L ............. -........ 95% Chebyshev(Mean, Sd) UCL I 0.548 
i , ···································· .. ········· .. ····· ... 9-~r5%··Ch·e·by·sh·ev(M·e·a·n:··s·aY""ijc"L"r .. ·· .. ······ ... 0":725'" 

........... _ .................. _ ............................................................ __ ............................. __ .................................................................. _ ..................... ...1 .................. _ .............. _~.. . ..................... _ .......................... _ .......................... __ ............. _ ..... _ ..................................................................... · ................ l·.· ....................................... .. 
Assuming Gamma Distribution 1 99% Chebyshev(Mean, Sd) UCL! 1.076 

.. _ ...... _ ..... -..... -_ ............ _ ................................. -.......... _._ .................... -................................................................................ __ ...... __ ....•..... _.............. . .. _ .. _ ........... -...... -{.. . ......................... -.... -..... -............................................... _ .................... _ ........................... _ .. _ ............... _ ................................................ -....... ~ ........... -........................... .. 
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....................................................... _ ................................................. _ .... ~ ....................... ,. .. , ...................... _ .... ,_ ...................... _ ..................... .1 ... ,. .............. __ ...................... ~ .... _ .................................................................................... , .......... _ ...................................................................... · .. ··.· ... · .. ···· .. ···········.········ .. 1· .... ······.·.···w···· .. · .. • •• · .. · .. ···· 

Potential UCL to Use ! Use 97.5% Chebyshev (Mean, Sd) UCL! 0.726 
............................................................. _ ............................................................ _ ......................................... _ ........... w ............................. _ .................................................. .J ................................ _ ........................................................................................................................................................................................ .1 ....................................... . 
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General Statistics 
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.... , ....................................................................................................... _ ... _ .....• _ ................................... _ ............................................................ J ....................................... _. _ ........................................................ _ ......................... _ ... _ ... _ ..... _ ........... __ .•. _ ................ _ ............ _ .•. _ ............................................................................................ . 

Mean I 3.735 Mean of log Data 0.735 

=~:~~-~==~=::==::-:~=~~=~:c=o--e:ffi:~-lc:-le=:n:t:O~.f::v=a=r~~I-~at~li!oDn~Jli=-=~~1::.40~7~4~ ==~:=::=:::=~==~=:=:--:==:=:::::::=::::::~=~!oj=~~a _=::i::~~~: ................ -..................... -................. -... _ ............. _ ............. -................................... ···T········ .. ·· ... ···· ... ··· .. ····· .. · .. ·· .. 
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I 
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95% Modified-t UCL. 4.488 99% Chebyshev (MVUE) UCL! 12.5 
... " ............... _ .................. " ......................................................................................... _._ ..... _ ........... _ ............ " ............................................. L. ........ _ ............... " .. _ .. _ .... j .................................................................................... _ ........................................ _ ..................................... _ ..................................................... L .................... " .................. . 

I 
_w········ .. _···.····.·· .... _·· ............................. ·········· .. ········d·am·n:ia··bistri"b·ution· .. Tesi······ ................. "" ................................................................................................... _ ....... -....... · .... ··· .... ······ .. ············ .. o,a"ia···5i·s"irlbu"ii"on······ ...................................................... -................................ " ..... . 
................................................................. -.... _ .................................. _ ....... _.··-·······k·star .. ·("bTas·corrected) 6jj·64···· .. ·············· .. ··D"ata .. ·appear .. ·cia·mma· .. i5istilhuted··a"is%··S·iiin·j·ficance··'Cevei···· .. ·_ .. ·········· 

~~~:--:==:~~~~=::=:::=:~=:~=:=:-_:::::=:~~-==~1~1:;~IE=lE~:=::~-:=-~~=:::=:=::=:=~===:=:==:=:~=:====~=: 
Approximate Chi Square Value (.05)! 131.8 Nonparametric Statistics 

! ....................... -.... _ ..... _.--........ -................ ··········· .. ············· .. ·····Adj"uste·a···Leve"j""·c;t""Si"g·i1ificancer· .. ·······,,···O·:047"1". ...... · .. -······· .. -··· .. · .. _· ....... -........................................................................ -.................................... ·········9S%···cCf··Uc"CT············ .. ·4·:459····· 
..... _ .................. _............ ~ ! f 

I 95% Standard Bootstrap UCL 1 4.439 
.................................................................................................................. _, ........................... _ ................................... _ .... " .............................................................................. " ............................................. __ .................. " ......................................................................... _ ... _ ........ _ ................................................. .1 ..... " ................................... . 

Anderson-Darling Test Statisticl 0.324 I 95% Bootstrap-t UCLI' 4.598 
.................................................................... _ ....... _ .. _ ............. _ ............... _ .. , ................................................................................................. L. .................................... _ . .! ......... _ ......................................................... _ .............. _ ........... _ ............................................................................... _ ................................... "' ........................................ . 

Anderson-Darling 5% Critical Valuel 0.783 jl 95% Hall's Bootstrap UCLI 4.764 
.................................................. " ..................... " .................................. __ ............... -........ _ .................. -............. _ ............................... ·_····1 .. ········· .. ······ .. _··················· ................. -......................... -...... , .......... -............................................ ".-....................................................................................................... + ................ " ............ " ......... . 

Kolmogorov-Smirnov Test Statistic! 0.061 I 95% Percentile Bootstrap UCLj 4.487 
.................................................................... _ ......... -.. ,,-........................ _ .................................... " ............... -.................................................... 1' ........................................... 1··· .. ····· ........................................... -................ -... "" .... _................ . ............................... _ ............................. ···· .. ·····-········ .. ·· .. ···················i······· .. ··· .............................. . 

Kolmogorov-Smirnov 5% Critical Value! 0.101 I 95% BCA Bootstrap UCLI 4.531 
·····················Data··a"iJpea .. r·Gamma···i5fstrihutea .. ·ai·S%···siiiil"i"fican·ce'Tevei··········· .. ······r·····.-.................. " ......................................... ············ .... 9·5oJc; .. c"h·eby~ihev .. (Mea·n·;···s·dT"Lj"cCr··· ... ······ .. S"j354····· 
................................................ "." ................. _ .. __ ................................ __ .............. _ ................... _ ................................ -........... _ ............... · .. ············ .. ··········· .... _·_·· .. _ .... ··_·i····-o·· .... ··· ................................. -.............................. _ ............... _ .... __ ...... -.. _ ....................... _ ............................................................................. _ ... { ............ _ ............................ . 

I I 97.5% Chebyshev(Mean, Sd) UCLl 6.485 

95% Approximate Gamma UCLj 4.535 j ! 
~ ~ 



~~~ .. ~~_~~L ... ·.··.·.···:~~~~ ... :...J .. =:n:~L.~ .. ;.CJ.: ........... " __ .s·::·iL_·~~[~l ... E~···.· .• ::·d~: __ -'-clc".L~.:L.:."-: ...... _".:c .. ~:.J2L····.· .. :: •... :.".: .. : .. :·L._ .. i ... :.lf.~i_~L ..... ~L-· ·.·;;J1.~...:,, __ ~i~~. 
95% Adjusted Gamma UCL! 4.551 i ; 

................................................................................................................................................................................. _ ........................................ -j-- ........................... _" ....... -J-............................................................................................................................................................................................... -................. + ........................................ .. 

==~==~=~~~~~~~~~~:~i~~~~~~~~~~~~~~ 
·Re·5u·li··()"r··:ii2···s0C(b~irlu·mr-·················· ................................ _ ............. __ ................................................................................................................. -....................................................................................................... " ............................................................... _ .............................................. . 

General Statistics 

=::::~=:::=::::==-~~:::~=========~=~;~i~l;=;:~;::]=~~=:::~::::~::::~-:-:==::::=:==~;~~~~i~~i:i~~~ 
Maximum 2180 Maximum of Log Datal 7.687 

................................................ ..,. ••• _ •••• ¥ ................................................... _ ••• _ •••••••••••••••• , ••••••••••••••• ~ ............. _ ••••••••••••••• _ .................................... l ....................................................................................................... _ .............................................. __ .................... " ............ : ....... _ ............................................... " ................ . 

Mea 45.2 Mean of log Data 5.482 
......................................... ~ ................ -...................................................... ~ ................. ~ ............................................ -... -.. -................................. . .................. , ................. _ .......................................... , .............................................................................. _ .. _ ............ -......................................... _ ................................. _ .......... -.......................... . 

Median 206 SD of log Data 0.84 

:-_-~--~~-~_~~-~-_~~~~::_~_~~_-.:~;~~~~~tO~?~;~lt_-?~r~~~~f' -~~-~~.~---.--~ ..• ~ ... -•. -:-=--~-.-~--:~--:~~~=:-~~ .-~=~-~- :-----. -.... ~.~~ --~~:=: 
Skewness 2.74 

....................................................................................................................................................... l.. ................................................................................................................................................................. ., ................................. .. 

.......................................................................................... " ................................................................................................ · .. ····· ... ··· .. ···· .. ············Rei·eviiilt·UcL's'iaii·stlcs ................................................................. " ......... _ .......................................................................................... _ .................................... ~ .... .. 

......................................................... ··· ...... ······ .... · .... ······No .. rmaT"ijls"iiib·uiio·n···Tes"i· ................................................................... ········ .. ····r .. ·········· ... · .. ···· .. ·· .. ··· .. ················ .. ············ ... ···········Cognorm·ai""[ilstrihu"tj·on· .. Tsst······· .. ···· ...... ··· ... ···· .. · .. ····· .. ················· .................. .. 

....................................................... _ ......... _ ......................................... _ ..................... Lilfieto .. rs··C'riifc·arvai·u·sr··· .. ······ .... i)":·0973j·· .. · ..... _ ...... -........................................................ _ ...................................................... ""Lfifie .. iors··criiic·af"\iai'ij"el .. ···· .. ····· .. 0':·0'973 
····· .. ···················· .. ········ .... ···········Oa18···not .. ·N·orm·ai""at·S%··Sfgn .. iii"ciinc·s·IeveT .. · .. · .......................................... ········· .... · .. · ........ ······ .. ·· .. · .. Oata···iiippe·a·j=·'Coiino·im·ai""at···S·%···Sigriiii"ca·nce'Cevel"·········· .. ········· ................ . 

:=~-~=:~=--=~~=~==~~~;;~~~;;~;~~~~;;---:==~~~-:~===-==1:==~==-===~:-~;-;~~:~~~~;;;-~~;~~~;;~=~==:=:=~~-~~-
95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCLj496.4 

95% Modified-t UCLj 410.9 I 99% Chebyshev (MVUE) UCL 696.9 

:=:~~:::=~~~~~:~~=:~~;;~~~;;;t-=:::~=~:~:==:::::=l=~:~::::~====:-::--=:=;ii;;s;~LJ~;~::~:==--=-=-~---::~===: 
.......................... _ ................................................................................................ ··· .. ·-.. ·"k"·s·ta·r·(b"i"as· .. c·orre·cte(hr .. · .. ·· .... ···f·~fj8···t··· .... ······· ..... ·· .. · .. ····· .. ··6ata .. a .. ppea·r·'Co~in·o·rm·a·j···a"i··S%-·s"i"g·illii·c·a·nce··'Cever .. ················ ............... .. 

................................................................ ····_··· .. ·· .. ·Ap·proxi"mats··C'ilTSqua·re\iai"ue··'COS")"l"····21·0' .. · .. ········ .. ·····f···· .. ···· .. ························ .. ··········································· .. ···N·o·il·pa·rametilc··s·tatlstlcs····· .. ····················· .. · ................... _ ............................... . 

~~:~~~~~~~-:::~~~~~~~~~~~!~~~~~~~~F~~:~~l~~=:~~~-~~~~~:-~~-~~~~~~;~~~i:~~JI,~~~~~~: 
Anderson-Darling Test Statistic 2.05 i 95% Bootstrap-t UCL 434.7 

.............................................................................................................................................. · .. ·· .. ···· .. ··········· .. ··· .. ····· .. ············ ...... r .. ····· ................................... , ......................................................................................................................................................................................................................... -.. , .......................................... . 
Kolmogorov-Smirnov Test Statistic! 0.146 I 95% Percentile Bootstrap UCLI 412.1 

............................................................................................................... _ .•. - .... - .............................................................. _ ....... ·••·• .... ·_·· .. ··"1""······ .... · .. · .. •····•• .. •••·•·•·•••·•• .. 1· ............................................................................................ _ .................................................... - ...................................... ·· .. ·· .. ···················· .. ··r .. ··········· .... ·· ........ ···· ......... .. 
Kolmogorov-Smirnov 5% Critical Value I 0.0998 95% BCA Bootstrap UCL 421.9 

· .. ···· .. ··········· .. ······ .. Data···r;·ot"··Q·a·mma···6istrib"utecfa"t""S·%···Slg·n·i·flca·n·ce""level·········· .... ··_···· .................................................................... ······· .. ······· .... · .. ····-9S·%···Ch·ebysh·ev(M·e·an:···s'(jfTJ"ci ···· .. ·s·fi2········ .... ·· 
! 

------------------~~~~~~~~~Z;xj~~~~~~~aUCiT403:2----I--______________________ =~~'?~~~~_~~_":'~~~~~~~.<fl._~_~:I __ ?~_S.~4 ___ _ 

==::=:==~:~=~=~::=~=~=~=~:=~~~~=~-£~~~=~~:l[~~:~~~~=:~=~:_~~~=~::::~==:==_~=~:=~=::=:::r=:=~~ 
Potential UCL to Use Use 95% H-UCLI 415.1 

.............................................................................................................. _ ....................................................................................................................... _ .. _ .... _ .................... , ................................................................................. _ ......................................................................................................................................... 1.. ........... _ .......................... . 
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..................... -...... _ .... -................ __ .. -........... , ........ -................ _ ...... -.. _ ...................... _ ................. _ ................................................ _ ............................................... _ .... _ .... __ .1 ..................................................................... _ .. _ .. _ ...... _ .. _ ............ _ ...................... _ ................................. __ ........... _ ............. _ .......... _ ................. 1 .......................................... . 

...................... :.:: .... ~.:::.::.:: .. :~.:~.::.:.:::.~~~: .. :::.::·:: .. :·:::.: .. · .... : .. : .. ::~·~~.·~~.~.I~~~:~~ ... :.~~.: .. :::~::.::: .. :: ... : ..... :::.:.::.:.: ....... :::~.~: ... :.:::::.:::·~ ... ·.: .. :.::· .. :·:·ll.::~ .. ~~·::.::::.:: .. :·.~ ... : .. ·: .. :: .. :.::::::: ... :.:::.~::: ... ~.::.:: .. : .. ~.~.~~~~~:~:~~~:~:~:~:::~:~~~:~~~~~ .. : ..... '::::::~ .... :: .... :~ .... :~~:::: .. ::::.~ .. :.~.:.~::'.:.""~.'~:'. 
Minimum! 0.0044 Minimum of Log Data! -5.415 

...................................................................................................................................................................................................... · ...... ··· ................ · .................... · .. · .. · ...... ·· .... 1· .. · .... · .. · .......................................... , ................................................................................................................................................................ -'1" ...... , .................................. . 

. . Mean I 0.345 . Mean of log Data I -3.502 

=~~==~~~~~=~:====~::=~:=~~:~;c;~;~;.!~r::~:!-:~ :=~=:==~-~~=~~=:-~-~~=~==~=:=====::=~~~~~~~=~~~==:.~: 
............................... , •• _ ••••••• _ ............ ¥ •••••••• _ ••••••••••••••••••••••••••••••••.••••••••••••• __ , .................................... M .............................................. _ ••••••••••••••••• t ................ __ . __ ...................................... _ ......... "' ......................................................... _ .............................. _ ..... _ .......................................................... __ .. _........................... .. ............. ~ ....................... .. 

Skewness] 3.493 
............................. _ ................... _ ..................................... " .................. ", ..................................................................................................................................................................................... , .................................. _ ............ _ ........................................................................................................................... _" .... L ...................................... .. 

Relevant UCL Statistics 

:.~-.~::.: .. -.~ .. :.~.:::~ .... : ... :: ... ::-.::.:~.::.:~ .. ~-.:.-.: ... :: .. : .. ::-. ... :~~~~~E~!~.~~~~~~~·~~ .. :!~~~:::· ... · .. :.· ..... :::·:::::·-. ... :::::.:·l .. :: ..... : ..... ::~.·: .. · .. :::::: ...... ·:·:r .. :: .... :.::.: ...... :::::: .. :::.:: ... : ................. :~:.~~~~~::~.:~~~~~~~~.!:::~~~~~i:~~~~.~~ .. !~~~ ... ~.:~· .. :· .. -.:: .. ::::·,:.: ......... ::::-. .... :::: .. :.:: .. ::: .. :~:::: .. ~ 
Lilliefors Test Statistic, 0.364 I Lilliefors Test Statisticl 0.285 

....... _ ................................................................. " ........................................................................................................................................ '1" ................................................................... _ .............................................................. _ ............................................................................................................................................................... . 

Lilliefors Critical Value! 0.0973 Lilliefors Critical Value i 0.0973 
................................................................................................................................................................................... _ ..................................... !............ .. ........................................... , ....................................................................... , .................................................................................. " ......... J ........ " ......................... , ..... . 

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

............................................ " .................................................................................... , .............................................................................. · ........ · .. · ...... · .... · ........ · .. · ...................... 1 .... · .. · ................ · ......................... " ............................................................... _ ................................................................................................................................................ .. 
Assuming Normal Distribution Assuming Lognormal Distribution 

=====~~~-=~~~~~;~~;~~I~~I===~=E=~==~=~:_:=::~-=~~==~;~~~~~i;~~~E=~~~= 
95% Adjusted-CLT UCLj 0.524 97.5% Chebyshev (MVUE) UCL! 1.202 

............................................ _ ........ - .................................................................................................................. - ........................................................................... _ ............ 1" ............................................................................................................................. , .................................................................................................. m ..... _ ............................. . 

Gamma Distribution Test I Data Distribution 
..................................................................................................... · ...... · ...... · .................. j( .. star .. ('blas .. ·co·rrectedjT ...... · .......... 6~·2i~·3 .... r .. · ...... · .. ·· .......... · ...... 6a'ta .. ·do· .. ri·ot .. follow .. a .... D'i'scerna'bi·e .. ·i5'istr1bu·ii'o·n .. ·(b'~O·5j· .. · .. · .................... · ..... .. 

. _ ........................................... , ...................................................... · ...... · ........... · .. , .... ·· .... · ........................ · .............. · .. · .......... · .. ri·u .. starl .. · ........ ·46~·96 ........ ·r .. · .. · .............................. · ...... · .. ·· ...................................................................................................... _ ...................................................................................................... .. 
............................................................................................................................................................................ _ ..................................................................................... _., ................................ _ ........................................................................... _ ...................................................................................... __ ............................................................ . 

Approximate Chi Square Value (.05) 32.23 I Nonparametric Statistics 
............................ , ................................................................................. _ ............................................ , ....................................... · ...... · .. · ........ · .. ·i .... · .......... · ........ · ........ _· ...... r .... · ...... · ........................ , .......................................................................................................................................................... -........................ r· .. ' .. · .......... ··· ............ · .. · .. · 

Adjusted Level of Significance! 0.0471, 95% CLT UCLI 0.488 
........................................................ _ ....................................................................... _ .................................................................... · .. · ...... · ........ ·, .. · ............ · .. · ...... · ........ · ........ i ............ · ............ · .. · ................... _ ......................................................................................................................................................................... ..; .... -.................................. . 

Adjusted Chi Square Valuel 32.02 I 95% Jackknife UCLI 0.49 ............................................................................................... -............ -.............................................................................................. · .... · ...... ·r ...................... · ........ · ...... ·,i .... · ...... · ........ · ........................................................................................................................................................................................ , ............... ·r .... · .. · ............ ·_ .. · .. · .... · .... · 
.................................................................................................. ·An·dersori:6a·ri'i'ng .. Test .. s·taiis't'icl .......... · ...... 9·j·1"4 .... l .......................................................................................................... ~.~.~ .. ,~.~.:~~~:~.~.~~:r~~~ ... ~.~.~.J-................. ~:~~~ ... . 
: ..... :.:~ .. :.::.:.::::.:::.:: .... ::::.: .. :: ... : ..... : .. ,: .. ::::.::.:.:::: .. : .... :.::.~~~ .. ~~~~~:~?~:~j .. ~.~_~~:~.~~~~~!y.~~~?~~~~~t:: .. :.::.: .... :~::~?~]l!.:::.·:: ... : .... ::.: ... '.·::· ... ::.: .. ::.: ... :: .. ::: ... : .. : .... : .. :.:.: .. : .... :: ... :: ..... : .. ~.:::·:. .. : .. ::·:·: ... :: .. :::~~~~.:.~:~!.!.i·~::.~.~~~~~~~~:.:~:~ .. ~t·::·::: .. ::· .... ?~~~~:: .. 

Kolmogorov-Smirnov Test Statistic I 0.281! 95% Percentile Bootstrap UCL] 0.506 
................................................................. _ ............................... _ ..................................................... _ ........................... , .................................. l... ......................................... 1 .................................. _ ........................................... _ ................................................................................. · .... · ....... · .............. -~ .......... · .... · .. ·T .............. · ............ · .. · .. · ...... .. 

Kolmogorov-Smirnov 5% Critical value] 0.107! 95% BCA Bootstrap UCL! 0.532 
-.................... _ ... _ ..... , ..................................................... - .. -~ ....................................... -.......................... _ ...................................... , ....................... __ ...... _................ . ................................................................................... -........................................................................................................ _ ................................ ; ........... -.-......................... .. 

......... ....... . ~ata not Gamma Distributed at 5% Significance Level I 95% Chebyshev(Mean, Sd) UCLi 0.724 

~--~~-:~~::--~~~:;:;~;~~~;;:;i~~~u~;::::~~I~=-:~~~l=~~:=:~:==~=~~:~~~~~:~~~:~~~~~~~~~:~~g~~T~_~~~:~~ 

I
I ........................................... . 

95% Adjusted Gamma UCL I 0.506 1 .......................................................................................... , ........................................................................... , ........ _ ............. · .. · .. · .......... · .......... l .... · .. · .... · .... · .... · .............. , .... ( ............................................. , ......................................................................................................... _ ..... _ ................................................................................................. . 
.. · .................... · .................. · .. · .... · .. · .... · .... · .. _ .. · .. · ...... · .......... 15·0tentilil'i· .. UcC .. to· .. Us·e .................... · .... · ............ · ...... L ............... · ...... · .......... · ...... 1 ............ · .... · .... , .... · ............ · ............ · ...... · .............. ·U'se .. ·9g·% .. ·C·heby .... s·hev· .. ( .. ·M·e·a·n .. ,· .. sei")· .... ucL'] .. · .... · .......... f·2 .. 1 .. 1"' .. · 

.............................. , ....................... , ............................................................................ , ............................................................................................ _ .......... 1... ..................................................................................................... , .................. , ...................................................................................................................................... . 

.................................................... ..................................................................................... , ........................ · .............. · .... · .. · .... ·· ...... · ...... · .... · ...... ·Genera'i"Stati"siIcs· .... · .............................................................................................................................................................................................................. . 



·.: ... _ .. :::L_ ... ~ .. ·n.·· ... i',·······:d.~.i:G.~i.L:bJE~ .. .L-c{ .... :; J.. .. , ... __ ... _ ........ : ... ;_:~L·~'.n: .•..•....... _~~l.~LL .. t ___ l~ ___ ~t~:.~:;s.·I··' .n·~~L .. iJ£··· .;' •....... _~L. .. _~~~,::L_ ... ~ .. ~lL".c.: .. J .. C._Li 
Raw Statistics Log-transformed Statistics 

..................................................................................................................................................................... _......................... "n, .............. ,._ ....... _ ........................... ..! ..... _ ............................................................................... _ .................................... _ ..................................................................................... r ......................................... . 
'. Minimum i 0.00441 Minimum of Log Data -5.419 
IiI .......................... -............................................. , .................................................................................................................................................. , ............................................ , ..................................... _ .................................. _ ............................................. _ ............................................................. · .. · .... · .......... ···· .......... ·r .. · .. · .......... · .. · .... · ........ · ...... · .. 

Maximum I 4.57 I Maximum of Log Data 1.52 
................................................................................................................................................................. , .......................... · .. Mea·nT .. · ............ ·O·:·4·S2 .... r ...... · .. · ........ _ .. · .. · ........ · .. ·· ............................................................................................................ · .. rvi'e·a·i1 .. oi .. j'o·g .. ·o,atar .. · .. ·=2·:·6·92 ...... · .. 

I , I 
...................................................................................................................................................................................................... · .......... · ...... ·_ .. 1· .. · ............ · .. · ........ · .............. ·;· ...... · ........................................................................................................................................................................................................................ ~ .......................................... .. 

Median 0.05141 SD of log Data! 2.07 
........................................................... n ............................................................................................ _ ............................................................... j ......................................... ..1. .................... _ ............................................................................................................................ _ ........................................................................ , .......................................... .. 

SD! 0.92 I I .. . ..... .... .... ....... .. ...... ................ '" . . -.. .. ., . ....... .. ..... ... ........ ... .. .. ... ..... .. ............... ~ ................................. +... .. .... .... ..... ........... ..... ..... .. . ................ .... .. . .... ......... . .............. _... ... ... . ... . .......... ............. . ............ . ........ , 
Coefficient of Variation! 2.036 I 

.................................................................................................... · ...... · ...... · .. · ...... ·· .. · .. l ...... _ .... _ ...... · .. ··1 ......................................................... , ................................... · .......... · .... · .... · .. 1· .. · .. · .. · .. · ............... . 
Skewness! 2.73 

............... -.- ............... - ............................................. __ .. _ ...................................... -......... _ ...................................................................... " .. -............ --- ................. _--_ ........... _ ..................... " ................ . 

:::::.:: .. :.:::.::::~:~~:.~:.::~:~ ... :.:.:.:::: .. :::.: .. : ... :::.::::::::.:::::.:~:~~~~~~:?~~.~~~:~ .. ~~~.~.~::.~~~.~·.:.:·.::.:::.::.:·:.·.·~·::.:~::.·::.·l·.:·: .. ·: .. ::·:·:·~~~::::·::.:::.:::~ .. :11:::·::::~:~:·::·:·· .. :·:::::·: ... :~:.:: ... :.:· ... ::.·.::~ .... ·:· .. ·~:::~~~~:~~~~I~~~~~~i:~ .. ~:~~~~· .. !.~~~·::~:: .... :·.: .. : .. :: .. :.:::: .. : .. ~: ... · .. :::~.~::::':~::::':~."'.: 
Lilliefors Test Statistic 0.329 Lilliefors Test Statisticl 0.106 

Data not Normal at 5% Significance Level I Data not Lognormal at 5% Significance Level 
............................................... -...................... __ .................................... -......................................... : ..•... _ ............................................................................................................................................................................................................................................................ __ .......... -...................................................................................................... " ................. . 

.. · .. · .............. ···· .............. · ...... · .... · ........ · ........ · .. ·Ass·umfng-N·o·rrri'a'j"·Oistri'bution· .... · .............. · .... · ................................ · ...... · .. · .. · .......... · .. · .... · .. · ........ · ........ · ........ · .. · .... · .. · ........ · .. As·sum·ing'IoiinormaT6is·iii'biiti·o·n· ...... · .. · .... · .. · ........ · ...... · ............................... .. 

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL! 1.37 

::=:~~::=::::_~=:~=:::~:~_=:=~=~~~~~:~~~E=~H~L~=-_~=~~======~~~~~~ff~~~J;~;I~~~==_~= 
.......... · .... · ........ ·· .......... · .. · .... · ...... · .... · .......... · .. · .... · ...... Gamm·a·6Istrihutlon· .. Tesi .... · ...... · .. · .. · .. · ... · .. · .. · ...... · .......... · .. · .. · .. · ...................................... _ .. _ .... · ...... · ...................... · .. · .... · ...... · .. · .......... ·_ .... i5'ata· .. O'lstribu'tlo·n· ........ · ...... · .... · .. · .... · .... ·· ............ ·· .... · .. · .. · .... · ................................. . 
.............................................................................................. · .... · .. ·· ............ · .......... · .. · .... j( .. sta·r .. (hias .. ·corrected'j .. · ...... · ........ 0':-34·9· ...................... _ ...... · .. "'Oata .. cio· .. n·ot .. follow .. a .. ·i)i'sc·ern·able .. O'i·stribution' .. ('O':O·sj" .. · .... · .......... · ............ .. 

nu star 57.92 
·· ........ · .... · ................ · ...... · .... · .. · ...... · .... · ............... -·I\p·p·ro)( .. j'm·ate·C'hT'Squ·a·re .. '/'alue"{·C)'Sr .. ·· ...... 4·f·43' ...... · .... · ...... · .............. · .... · ............ · ....... · .. · .. · ...... · ................ · .. No·n·pa·ra·metiic .. siatistics .... · .... · .... · ...... · .. · ...................... · .......... · ......................... , 

Adjusted Chi Square Value I 41.18 95% Jackknife UCL! 0.62 

................................................................................................ · ...... Aniiersoi1:ba .. rfi'ng .. Tes'i .. ·staiistict ............ ·4·j3·2· .. t .. · .... · .... · ...... · .. · .............. · ............ · .. · .. · ...... · ...... · .......... · .. · .... , .............. · .... · ...... · ........ · ............ 95·O/~ .. ·Bo·otsirap=i .. U'CLr·· ........ · .. C)':·692 .... · 

:::::=::~:=~~:::==::~~~~~=~~~~~=~~~ri~~i~~~1:::=~~~~-F~-:::::~:::-:~====~==:==~~~~~~~~~~~~~~~~~F:::CJ=~~ 
---------------------Kojm~~~~~~;~~~~~7~;,;~~~~~l~~~i----~~~T----------------------:~~~~~e~~;~~~~~-~~~r--~::~~-

=:~=-:~=:===~:~==~~~==:==~~:=:==:~E~~==~]::-=:~=::===:===i~;=~~~~~~~~~~~;=~~l::-::~i;~ 
Assuming Gamma Distribution I 99% Chebyshev(Mean, Sd) UCLI 1.457 

: .. ::.:::: .. ::.:.: .. : ... : ..... ::::.:::.::.:.~ .... ::~: .. ~:::::::~ .... :.:::.::.:~: ... : .. :::: .. :~::~~~:::~~:~.~~~~~~~~~~~~~~~ ... ~·~·~:[·::·:·~· .... ·?·~·~:~~:·:iT .. : .. : ... :.:: .. ~ .. ~ .. :: ... : ..... ~ .. :.~~:::.~:.:::::::::.:~::::.:.:::::::::.::~.~::.:::.:.::.:: .... ::: ... : ... ::.::::.:.::.: .. :::: ... :.:::::.::: .. ::~~ .. :.~::~:~: .. ~:.:.:.: .. :.::.::::.::::.:.:::.:.:.::I:: .. ::::.~· .. :::::·: .. :::.:: .... :.:·: .. 
95% Adjusted Gamma UCL! 0.636 I 

J 

......................................... .. 

........................................................................................................................................................................... , .................................................. L ......... , ............................. ~ .......................... , .......................... , ................................................................................................................................................................................................................. . 
Potential UCL to Use ! Use 99% Chebyshev (Mean, Sd) UCU 1.457 

......................................................................................................................................................................................................................................................................... J ............................................................................................................................................................................................................................. .1.. ......................................... . 

.. Rei;;·uiior· .. fi2 .. ·SO'C(ben·zo(b)flu·o·ra·i1t"h'e·ne)" ....................................................... , ..................................................................................................................................................................................................................................................................................................................... .. 

General Statistics 

....................................................................................................................... - .......................................................................... ; ..... ; ..................... , ............................................ ; .......................................................................................................................................... - ....... ; ...... ; .............................................................. '1' ......................................... .. 

. MInimum! 0.00331 MInimum of Log Data! -5.688 
{ ! ; 

:::::~~:~==-:=:~=:=:=::::::=:=:==::=~~~~~:F:~j~i~:=:=:::~===:=:::::::====~~~~~;,~~;~~:F;~~: 
................... _ ............................................................................................................... _ ............. ·· ....... · .. · .. ·· .. · ...... ·M'e'dia·n·j .... ·' .. · ...... 0': .. 1"1·3· .... r .. ··.... .. ........... , .. _ ........ _ ............ , .............................. _ ...... -· ................ · ............ · .. ·S·6'·oi'To·g .. ·i5'atal .. · .... · .... · .. 1~92·f .. 

, , . 



:. . ... ,.: .. ··:·1·····1:: .:-:: '1········::··:,········· "'"''le ''' <:·t···· .. ' I.:·:.···J::-.. · .. -···:::· .. >J .. · .' . 
. ..::... ..... ~ .. ; ..... ~._:_ ... "._._.c~_=:L::::_.l· .. :.::~-.-.. ~~.-~-~~:;:~-.. ~ ·Li~_:·s"~.;.'-·L_:r:O:74··T .. · .... -······::.:..:·;~:1 ~.S: ... _ .... ;.c):~ .. ~:L...;.::.~:c~ .... ...;J.;.L.;.;.:_~L....: ; .... £ ·.:·Li~~-'·~~..:. .... ·:. .. · .. ·· 

Skewness! 2.709 I ! 
......................................................................................................... _ ................ ~ ........................................................................................... L ...................................... .1.. ................. _ ............................................................................................................................................................................................ 1... ................................. .. 

Relevant UCL Statistics 

===~:=:~~-===-:-~:~~==-==~~J~~~~;~I==~i~~E:::~=~:===-=~=====~~]J~~~t~~~;~~~;~~ 
Data not Normal at 5% Significance Level I Data appear Lognormal at 5% Significance Level 

................................................................................................................................................................. " ................................................................................................ ~ .................... - ........................................ _ .................................................................................................................................. _ ..................... .. 

....................................................................................... _ .......................................................................................................................................................... 1-................................................................................................................................................................................................... - ................................................. .. 

Assuming Normal Distribution ! Assuming Lognormal Distribution 

~ ... :::.::::.:::.:.::.::~.::.:::::::.:~ .. :.::::: ...... : .. :·.:.:.~~~~:.:9.~·~:~:.~~~J..~~~~~·:~~~::~~~~~~~~E·:: ..... : .... ·.:.::·::·:: ... ·.:.·:::::::::·: .. ·~·::: .. I·: .... :::.:::.: ..... : .... :.: .. : .. :.~ .... : ... : .. : ..... :.::.:: .. :.: .. : .. :: .. : .. : .... : .. :.:·:: .. ::·: .. :.·::~~~.~ .. ~~~~y.~~~~~.·~·~~:~ .. ~jTicD ............. :::~::.~:~?:::: 
95% Adjusted-CLT UCLj 0.813 97.5% Chebyshev (MVUE) UCL 2.326 

:===::::==~::==:=~=~=::==::==~5~~~~~~~d~~~~=_:::~~!~=r--=:=~:: ____ := __ =::~=::=:::~~~~~~fs~~~~~~EX?~~ ::_==~~~~ 
............................. _ ........................................................ _ ..... · .. · ........ · ...... · .. ·· .... ··'i(·sta·r .. (b'i'a"s .. ·correct · .. · .. · ...... 0":·~j'25 .... T .. ·· ...... · .............. · .... ·"[jata· .. a·pp·sa·r··Cog·no·rmarat .. 5%··Si~iniii·ca·nce .. ·Level" ........ · .. · ..................... · .. · 
............................................................................................. _ .............................................................. _..................................... • ..................................... .1. ................................................................................. _ ................. _ ........ _ ....................... _ .......... _ ............... _._ ............................................................................ .. 

Theta St 1.369 I 
............................................................................................................. -................................................................................................... · .... ··· ...... · ............ · .. · .... · .. r· ........ · .... ·_ .. ·· ............ · .......... · ........................... -................................................................................. _ ............................................................................................. . 

nu star 70.59! 

::--_~=~~~-:~=~~~!~}I~~I;~l~~~~~~E;:;~~-~::~~~:~~~~~~~a~~~~~~~~;~~~l~~-i~~~ 
1 1 95% Standard Bootstrap UCLj 0.771 

~_~~~=::~::=====~;~1~~~~~i~~~;~~~I:==~~~_:11t~~===_==::~=::::=-_:::::=;i~;;~;~~~~~E3~ 
Kolmogorov-Smirnov Test Statistic 0.166 . 95% Percentile Bootstrap UCLI 0.79 

Data not Gamma Distributed at 5% Significance Level 1 95% Chebyshev(Mean, Sd) UCL! 1.096 

:::.:::.:.:.~:::::~:~~:: .. :: .. :::.:.:~ .. :::::.:: .. :.:: .... :::~: .. ::·~~~:~~~~~~~·:~~~~·~~:::~~~~~:r.~~~~i~.~~:~·:· ... · ... ~::~~.: ... ·l~:: ... :~:~ ... ~::~:·:.~::::~ .... ~·:lr:::::.:.:: .. ~ .. ::~::~.:~.:.::::: .. :.: .. :: ... ~.:.:: .... : ... :.:: .. : ...... :: ... ::.~.: ... ::.~~~ ... ~:~.~.~~~~.~~~:~~~-~~~.::~:~? ... ~:~~ .... : .. :·:::·.: ... f~?~~·:: .. 
95% Approximate Gamma UCL 0.786 

Potential UCL to Use I Use 95% H-UCLj 1.638 
........................................................................................... _ ........................................ _ .............................................................................. _ ....................................... _.L.. .. ......................................................... _ ..................... _ ......................................................................................................... t.. ...................................... . 

·R·s·suii .. o·r: .. ·1i2 .. ·s"b"C .. (berl"zo(g·Jl·:·i)pery'ie·ne)" ................................ _ ............................................. _ ......................................................... " ................................................................... _ ................................................................................................... " ................................. .. 

General Statistics 

:: .... : ...... : .... :: ... : ... ::.:: .. :.:.:::: ....... ::.::~::::.:: .. :: ... ~:: ... :: ....... :::::.:.::: .. : ... :.~~~~:~~:~~~:~~~ .. ~: .. : .. :.:: .. :.:: .. :.::.: .... :.:: ... :.:: .. :::.:: .. : .. ~::~ ... :.:.::: .. : .. :.:::. __ .: ... ::.::: .. : .. ::.I·r: .... :::::: .. ~: .. : .. :::·.:· .. : ... : ... :::: .... : .. ::.: .. ~ .. ::.:.:::::: ... :: ... : .. :~~:~=~~~:~~~~:~:~~.::~~~i:~~~·~ .. ·:.:.:: .. :.· .. :: __ ·:· .. :.·: .. : .. ·:~· .. :·: ... : __ .: ... :::: ..... :~ .. :: ..... :: .. 
Minimum! 0.0044 Minimum of Log Data! -5.418 

........................... _ ................................ -.... _ ................. _ ........... _ ............................ _ .......................................................... ·· .. · .. _· .. ·1· .. ·· ...... · ...... ·· ...... · .. · .. · ........ ·_ ................ ·_· ......................................................................... _ .......................................................................... _ .................................. 1-" .. _ .......................... __ .. 
Maximum I 4.24 i Maximum of Log Data 1 1.445 

................................................. -..... _ ..... _ ........................................................................................................... _ .... _ ........... · .... ··· ........ · .. · .... + .. · ........ · ...... • .... _ .... _ .... · .. l .. ·_ ........ · .......... · .................................................................... _ ................................ · ................ · .... · .. · .. ···_ .. _··-· .. · .......... ··· .. · .. · .... ·_·_· .. 1·_ ........... _ .............. _ ...... .. 

Mean I 0.324 I Mean of log Data I -2.987 
.......................................................... _ ................................................................................ _ .......................................... -............... _ ....... + ....................................... , ........ _ ......................................................... _ ..... _ ..... _ ................... -....................................... _ .................................................................... t· .. · .. · ...... · .... · ........ · ....... · .. · .. 

Median I 0.04931 SD of log Data! 2.033 

.::.::.: .. : .. ::.:.::::::::.: .. :~.:: .. :::.::.: ... :.:::~ .. --.. :.:~~.:.: .. :.: .. :.: .. :.:.: ..... ::.::.::::: ... ~.:.:.: .... : .. :::::.~ ... :: ....... ~:.::.:::: .. :.:.: ... :::: .. :.:.: ... : .. ::: .. : ... : ..... · .... ~~~]r· .. :· .. ::·:·: .. :·~::~~~::::'1C~::· .... :: .. · ... : ... : ... : ......... : ... :.: ..... :: ...... : .. : .. ::::~~ ... ~ ..... :: ...... : .. : .. ::.: ... :: ... ::.::.: ... ::: ... : ... :: .. ::: .. : .. :~~: ... :: ... --: .. -.: ...... : .. ~: .. :·:~·:.: ... ::::::::.·:.:: .. :·.::·::::.:I::.·: .. :~:~::::~~:::.~:~:::::. 
Coefficient of Variation. 2.182 i ....................... -......................................................... " .............. · .. · .. · .............. · .. · .. ·· ...... · ........ ·· ....... ·· .... · .... ·· .. ·S"kew·nesst·· .... ·-· .... ·~f4·66· .. t-.. · .... · .. · .... · .... · .... · .. · ...... ··-·................................. .. ....................................................................................................... ·1 .. · ........ _ .... · .. _ .... _· .. ·· .... · .. 

, .t t 
_ ... __ .. __ ...... ___ ........... _._ ............. _ .. _._ ......... _ ....... _ .................... _ .. _ ...... _ ........ _ .......... _.... . ........... _ ... _ ..... _._ ........... _ .... _ ... _ ..... _ ...... t .............. __ ... _ .. _ ................. t .... _ ... _ ......... _ ................ _._ ...... _ ............ _ ....... _ ..... _ ........ _ ...... _ .................................. _._ ...... _ ....... __ ............. _ ................. __ .~_._ ......... _._ ....... _.r. __ ......... _ ......... _ ............... .. 

......................... -....................... . ....... _. __ .-............................. _ .. __ ... __ .... _ ............ _ .................................... _ ..................... _ ..... _............ .. ................... _ ........ _ ....................... _ .. _ ..... _.-... .. ........................................... -..................... -_ ...... -... .. ...... ----................. -.-......... - .......... -....... ~ .... ~ ............. --................... _ ............ . 
Relevant UCL Statistics 



,L~~; .......... LJL"c'.~\···~.':;:.~d~ill~E;.; .. ' ....... _.: __ .. L.1L ... __ .:sJd ____ -".··<.~.:_1:;~'-1;~.~~.~j.·; ...... '-~.iL" b. i .. ~:;·{.,.~li.~_L~:..:~ .. J.i.La).-;~i..l .. ··~:.1L:::·:·L. 
Normal Distribution Test . Lognormal Distribution Test 
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Lilliefors Critical Value 0.09731 Lilliefors Critical Value! 0.0973 

i ! 

I .................... ·_ .. · .... - .. · .... · .... · .. · .... · ...... ·_· .. ·Assu·mlng· .. ·No·rm·iii"·D'i'stri·bu"llo·n· .. ·· .. · .. · ........ · .... · .... -· .... · ...... ···· .. · .... , ......... -..... .. ...... · .. · ...... · ........ · .. · .... As·s·u·iTI'i'n9"'COlj'nOrma·j .. 'Dlsir'i'f)·uti·o·n ...... · .. · .. · .... · .... · .......... _· .. · .... · .... · ........ · .. · ...... · 
............................................................. _ ................................ --.............. -............................................................ _ ................... -.... --.. -..... ] .... -.. -.-...................... -..... --.... -......................................... --... -......... --...... -.............................................................................................................................. '1" ............ -........................ . 

95% Student's-t UCL 0.452 ' 95% H-UCLI 0.854 
.... _ .....................................................•. ~ ................................... _ ............. _ ....•.•.......•.•.. , .......................... , ............................................. _ ....•....•.. _...... . ............. _ ... _.................... . .........................•...................... _ ............ ,_ ........................ _._ ............... _ ..... _ .........•.. __ ..................• _ ..•...........•.... .......... _ ... ~_ .....•..•...•... J ............. ~ ..• " ...........•.......... _. 

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL! 0.934 

~~~~~~-=~~~~~~~~~=~~~=====~~~~~~~~~E~i~~~~===~~~~===~~=~~~;~~~~0;~~~~~-=};;= 
· .. · .... ·· .... · .. · .. · .. · .... · .... · ...... · .. · .. ·· ........ · .......... · .... · .. ' ...... Gamm·a· .. D'lstil't)'uti·on .. ·Tes'i .... - ........................................................... -_ .. -.............................. -............. -......................................... ·· .. ·o,ata .... 61·s'tributlo·r; ...................... · ........ · .. · ............ · .. · .. · ............................................... . 
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................................. w.~ ...................... .......................................... _ ......... w ................................................................................................... _ ........................................................ ................ ~ ............ _ ................... , ............... ........................................................................................................... _ ......................... ......................................... ~ ...... _._ ......... _ ..... . 

Theta Star 0.911 

nu star 58.96 
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.......................... _ ................................................................. · ...... · .. ·Adj'ustecf'Cev·e'i"of"S·j·g·i1lfi·ca·n·ce ...... · .......... ·OJ)'47'f'· .. · ........ · .... · ............ · .... ·· .............. · .... · .. ·· ................................... __ ....... _ .................. _ ............................ g'5%"'cCf"ucC .. ·· .... · .... · .. 0:4·5'1" .. · 
..................... _ ............................................................... ·· .. · .. · .. _· .... · .. ··Adj'uste·(j .. ·chT·s·q·ua·re··va .. iu·e · ...... · .. -42·:65· .. ···· ._ ....................................................................................... · .. · .. ·· .. ·· .... · .. · ........ · .... ·· .......... g5%·"JaC'i<k'nlfe·1J'cC .. _ .. · .... · .... 0:4·52-.. 
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Anderson-Darling Test StatistiC, 4.478 95% Bootstrap-t UCL 0.498 

........................................................................ _ ... _ ................................ ; ..................................................................................................... 1 ................................... r ....................... · ............................................................................................... _ ............................ _ .................... _ ..................... _ ..................................................... .. 

.. · .. · .......... · .................... · ............ · .. · .. · .... · ...... · .. ·· .. · .... · .. ~;o~~~~·~~~;~~~·r~·~:.~:~·~t~t~s~:l--~~:~t-------·-·-·-··-----·---···-95%~~~~~~~:·~~~~~~----~:~~~ 
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Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.661 

:: .. :::::.::: ... ::: .. ::::.:: .. ::: .... :: ... ~ .... :::.::::: .. ~: .... : ..... : .. ~~~:~ .. ~!.~~~~~~:~~.::~.~~~~~~~.~~~~~: .......... ::.:~~·~ .. ·l: .... :·~ .. : .. : .. :~::· .... ~~·:·· .. ~:· .. l::~ .. ::: .... :::: ........ : ....... ::: ... :.: ... :.: ... :.:: .. :.:.: ....... :.: .... ~~:::.:: ..... : .... : ... ~~~:~.~~:~~:~!.~~~~~.~~~.~~~ .. ~~?: .. ~~~:,:: .. :.:::~: ... ~~ ... :~~~: .. :: 
95% Approximate Gamma UCL 0.451 

Potential UCL to Use i Use 99% Chebyshev (Mean, Sd) U 1.095 
........................................................ _ ..................................................................................... _ ................................................................................................................ ..1_ ....... _._ ............................ _ ................................................................................................................................ _ ......................... _ ...................................... .. 

General Statistics 

: ... : .. : ..... : .. ::: .... :.~.~.:: .... : .. :~ ..... :::.: .. :: ... : .. :~: .. : ... :.: .. : .. ~.:::~.:.:: .. ::: .. ~ .. :~~~::~~~~~~~~~~~:::.::~:::.: ...... ~ .. :.:::::.~:.:: ... :~:: .. :.::.:: .. :::::.~ ... :::~:: ... :: .. :.~ ... :::.:: ..... : .. :111.:::.:.:~:.~ ... :.:: .. ::.:::::: ..... :.: .. :: .. :.::: .. ~ .. :.~~:~:.::::::: .... ::~~:~~~ .. ~~~:~!~·~~~~.::~:~~~i·~~~~·~~::·.~.:·: .. :·.:· ... : ... :·: .. ::.::.:: .... ' ... ::::.:::: ... ~:::::: ... : ..... ~~: ... : 
Minimuml 0.0068 Minimum of Log Dataj -4.984 ............................ _ .................................... _ .. -....................... · .... · ........ · .. · .......... _ ...... · ...... ·· .. · ...... · ...... · ...... ·_ ...... · .... M·ax·im·limT ...... · .. · .. · .. 4·:·2·5 .. · .. · .. 1· ...... · .... · .. · ...... · ...... · ........................................................................................................ Njax'lm'um"'of"Co'9'''O'a"la' ........ ···· .... ;1':447-.. .. 

_ ...................................................................................................................................................... -............. · ........ · .... · .. Meci";"anj· .... · .. ··· ...... 0':O'O·8·1l ...... · .......... · .... · ................................................................... _ ........................................ · .... · .... · .......... ·· .... 8·O' .. 0(f09· .. 68"t81" .... · .. ·· .... ·1":·8·87 ... .. 

.............................................................. - ....................... __ ..................... _ ................. -.... _ ............................................ _ ................... + ....................................... 1... ........ _ ......... _ ............................................................................. _ ...... _ ........................ _ ................................................................. _ ........ { ....................... _ .............. _ 
Coefficient of Variation! 2.507 I I 

............................................................................... -.... -.-...................... -..................... _ .............. -.......................... -..................................... 1.. ........................................ \ ............. _ .................................................. -............... _ ....................................................................................................................................... J. ....... -....................... -...... . 
Skewness 1 4.388 1 j 

...................................................................... _ .............................. _ ....................................................... _ ........ _ ............................................... L ........ _ ..... _ .......... __ ........ 1... .......................................... _ ....... _ ................................................................................................................................................................... L ............. _ .. _ ........... _ ... .. 

Relevant UCL Statistics 
............................. -.................................................................................. -...... _ ...... _ .... -........................ -................................................................................................... "1' ..................................... -.-............................................................................ __ ._ .......................... -......................................................................................................... .. 

Normal Distribution Test I Lognormal Distribution Test 

....... . Lilliefors Critical Value! 0.0973
1 

Lilliefors Critical Valuel 0.0973 
.... · .... · .... _ .... · .. ·-· .................. Da·ta·n·o't .. ·N·orm·al"at .. S% .. Slgnlii'ca·n·ce· .. L'evei" .... · .. · .. · .. · .... · .... -............ · .... · .. · .... ·, .................................... · .. · ...... Data· .. not .. Co·gn·o·rmaT·a'i .. S·% .. ·Slgn'i'flca·nceTev·s'j"··-.............. ··· .... -...... ·· .. _-· 

........ __ .................. __ .-....... __ .............. _ ..... _-_ ......... _ ... _-.... __ ................ _ ..... _ ................. _._ ... -.... _............. . .. -....... _ ..... _ ................................ _ .................................... ,J ...................................... -............ -.............. - ... -....... -... -..... -............. ~...... . .............................. -............ -............................................. _ ............ -.... - .. _ ... _ ................ _ .... . 
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Assuming Normal Distribution i Assuming Lognormal Distribution 

............................................... _._ ..................... -.. _........ ········-··········95·o/~·Stu(fentis·=i"TicLT·······-···-0:"34·9····1"·········································· .... _ ............. ,. ............................................................................... _ ...... -95·O/~···H=-uc"Lr-········ii38·f 

::~~~=:=-~=~==~=~===~~~~~~~~~(~~~i~i~=F=~~==~=-~=-;i;[;~;~~~~~~~~l;E~~: 
95% Modified-t UCL! 0.355 ! 99% Chebyshev (MVUE) UCLI 0.76 

............................................................................................................. _ ...................................... _ ..................................................................... ..1. ........................................... ! ............................... , ....................................................... ,. ......................................................................................................... __ ... _ .. _ .............. L ....................................... . 

............................................................................... .......... -........... ,. ..... ,. ... _ .. ,. ..... ,. ................................................................................................... ,. ............................. J .................................................... ,. ............................................................................................................... ,. ........................ -................ ,. ........... -.......................... . 
Gamma Distribution Test I Data Distribution 

---~-~::---:~=:--~--~~-~~:~;~;~~i~e~~~!~:~~~~F~E~~I'-=--~~-~--~~-:-- :--=~:~;~~:~~;~i;s~i~~C~;~;:~=:3;8 . 
.. ..... .... .. ............. . .... ....... ... ... ....... Adj"usted Ciii 's'quare vaiue"!"· .... · 39.4" ............................................................................. g·so/c,"jackknife·UcL1""·-" .. 0:349· 

.................................................. _ ................................ ,. ............................................................................. ,. .... · .... ·_ .. · .... ··_· .. · .. · .. t .. ··· .......... ·· .. ·_ .. ·· .. _ .. ·· .. 
. -._._._ ... _ .................. _ ................................................................................................................................................................................................................... , ......................................... ,. ................................................... ····· .... ~~~·· .. ~·~·:·~·~·:·~~ .... ~·~·~·~~~~-~·~-~·~·=·I .... · ............ ?~:.:.~ ... .. 
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Kolmogorov-Smirnov 5% Critical Value 0.106 95% BCA Bootstrap UCL! 0.389 

=~=~==~=~=====::?~=~~=:=::==:====I::=:,=:~~]l'::=:=:=~==~~~:~-:=:~~;~~~~~~~~f~~~~~~lt=~~~~E 
Assuming Gamma Distribution . 99% Chebyshev(Mean, Sd) UCL, 0.896 

95% Adjusted Gamma UCLI 0.339 1 1 

Potential UCL to Use ! Use 97.5% Chebyshev (Mean, Sd) UCL! 0.651 
................................................................................. _ ............... _ .......... _ ................................................................................................................................................. .1.. ......................... _ ........................................................ _ ... _ ... _ ............................................................. _ ......................................... _ .. _.1. ............ _ ......................... . 

·Re·sl:iii·o·r .. :Ui·s"[jC(bery"i"i·i·um)"" .... · ...... · ........ ·· ................................................................................................................ _ ............................................................... _ ........................................................................................................................ _ ........................................ _ ............................ .. 

1 

.. ·:· .. ::··:·· .. ··~·~:::·~···:~·::~ .. ~ .. : 
Minimum! 0.0015 Minimum of Log Data -6.47 

_ .............................................................................................................................. _ .... _ ......................................................................... l... ....................................................................................................................................... _ ........................................................................... _..................................... .. ............ _ ................ _ ..... . 
Maximum 1 4.6 Maximum of Log Data 1.526 -..................................................................................................................... _ ............................... -.......... _ ............... _ ................................ j ................................................... _ .......................................... _ ........... _ ............................................................................................................................. _ ........ _ ............ , ......................................... .. 

Mean 0.408 Mean of log Datai -1.368 ...................................................... _ ............ _ ...... _ ................................................................................................................... · ............ · ...... ·l ...... · ........ · .... · .......... · .... · ...... j ........ · .. · .......... · ........................... _ ..................................................................................................... -................................................... -.... ~ ....................................... .. 
Median 0.32 SD of log Data l 1.136 

.................................. _ ........................................................................................................................................................ -_ ..................................................................................................................................................................................................................................................................... · .... ·· .. ·· .... · .... ·1 .... · .. · ................................ · .. · 
SD! 0.525 I ! 

:~: .. '.:'. '.':" ".~ ..... ~:.: .. :::.:.......... .:. ~~ : ...... '. ". ': ........ : .. ~.: ..... ~ ...... ~~~~d~~ri~.·~~.~~~i.~~~.~~.t·· ....... ~~:~~? r:'- .~'. ~~ :~ .. ~ ... ' .:~ ........ :: ... ':~" ................ ~ ... : ........ '. '.' .:. .~ ........ '.' '.:".:: .: .... ".: .~:. :.' ~ .. ::."~ .. : .: :~: .. : ... ..... 1'. .. _ .. :.~ .. :: .... :.: .: .. :. 

Skewness! 6.344 ! J 
......................................................... __ ............ _ .................................. t ""'"'''''' ......... 1. ............................................................. , ., ............................................. . 

Relevant UCL Statistics 
...................... · ........ · ........ · ............ -.... -.... · ...... ·· .. · .... t~j"ormaj""Dis·ir"iiJuti·o·n· .. Tesi .............. · .. · ........ ·· ...... · ................ · .............. · ............ ·T .......... · .... ·_·· .... -.. ·· .. · .. · .... · .............. · .. ··· ...... ·LoQ·normaTbTstrihu"iion .. ·Te·st· .............. · .... · .......... ·_ ...... · ...... ·-.................. -..... . 

! ............. _ .......................................................................... - ....................................................................................................... · .................. T· .... · ........................ · .... · .... '1' .. _·· .. · .... •·• ........ · .. · ..................................................................................................................................................... _ ................. _ ... "1' ................ -....................... .. 

Lilliefors Test Statistic! 0.22 j Lilliefors Test Statistic! 0.159 
......................................................................................................... · .. · ...................... ""Lfj"iiefors .. ·C'"r~ic·a"j"\jai"ue .. I .... · ............ o,:·0'9731" .. · .. · .. ·_· .............. · ........ · .. · ........ · .. ··_·_· .. · .......... · ........................ · .......... · ...... · .......... i~fi"j"iefors .. c·ri"iica"j"\jai"u·et ...... · .... ·6·:·0·973 
................ · .......... · .. · ........ · ............ Da·ifj .. ·nc>i"i,j·ormaTat .. S%· .. sj"gn"iii"ca-n·c·e .. levei"" ...... ·L ....................................... j ....... _ ....... · .... · .. · ........ · .. · .. ·b .. ata .... noiT~o·g·noi·m·af·ai .. 5%··sI~i"nWicance·LeveiJ .. ····_· .......... _·· .... · .. · .... .. 
................................................................................................ - ................................ _ .......................... _ ............................................................. _ .............................. , ............. _ .................................... _ ........................................................................................................................................................................................................... .. 

~=~=::====:=:=~~~".~~~~~a!:~~~i~~~~::===~;,::~::=::==t==::=:=::==:~~~rii~~~~~~~~~~~f~~~~~~~=::==: ____ ,,_ 
95% Student's-t UCL! 0.504 I 95% H-UCLI 0.653 

.... · .. · .............. · .. · .. · ...... · ...... · .... · .... ·· .. · ........ 95·%·"[i'C~Ls .. (Adj"lJs"ied .. ·fo·r: .. Skewnessr .. ·· .. · .. ·, ...... · .... _ .......... · ........ · ...... T· .......... · ...... · ........ · ........ · .. ··· .... · ........ · .... · .... · .. · ...... _ .............. · .. 95%··Che"t;yshev .. ·(MvLiEriiclr ...... · .. ·· .. 6':i~·63 .. ·· 

............................ _ .................................... _ .................................................................................................................................... _ .. _ .................................. _ .......... j ............................................................................ _ ................................... _ ........................... _ ............................................................... + ....................................... .. 
95% Adjusted-CLT UCL! 0.546 1 97.5% Chebyshev (MVUE) UCL! 0.943 

....................................... -.......... __ ........ _ ............................................... _ .......... _ ................................. _ ............................... _ .............. t ........................................ ..!. ... _ ....................... _ ........................................................................................................................................................................................ _ .... +._ ................. _ .. _ ............ . 
95% Modified-t UCLI 0.511 99% Chebyshev (MVUE) UCLr 1.218 

~------------------------------------~!------- ! 
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! ................................................ ····· .. ········· .. ·· .. · .. ··· .... ·Gam·mii .. bTsirlb·utlon· .. Test..................................................... 'r'" ........... _ ............................ ·· .... ····· .. ·· .... ·· .. · .... ·· ...... ··· ...... 6a·ta .. i5is"iribii'ii·o·n· .. · .................................................................................. .. 
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I ! 

............................................................................................................. _ .............................................................................................................. , ...................... _ ..................................... - ................................................................................................................ - ...................................................... _ ........................................................................ . 
nu starl 193.1 I 

.............................................. · .. ·· .. ······ ...... ·· .. · .. ·· .... App·ro·xim·ate···C'hi .. S·cl"ua·re·"\/'alue .. ·{(5syt .... ·-fs2 .. · .. · .. · .. ····· .. ··1· .. · ......................................................................... · .. ·N·o·n·parametric··Statl·stici .. · .. · .... ·· .... ···· .. ·· ...... ··· ...................................... . 

:~:~~:==::==:==-==:==21~~~t~~~~~~~~~l=;~:~l~=::=~==::==::::===~::::===:::==::;;;~~~~:~~iF:::~i:= 
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Anderson-Darling Test Statistic 0.998 ] 95% Bootstrap-t UCL! 0.59 
.......... · ...... · ...... · ............ · .............. · .... · .. · .... · .. _ .......... · .. · .. Anderson·:c)"a·ii·i'ng .. ·s% .. ·c .. ritica'j"va·iu .. er .... · ...... · .. ·o:· .. · .... · .......... , ...................................................................................... · ...... · ........ · .................. g·5·O/~ .... H·aiFs· .. Bootstra·p .. ·Uc'Cl' ...... ·-.... · .. 6~S"69· .. .. 

Kolmogorov-Smirnov 5% Critical Valuel 0.101 95% BCA Bootstrap UCLI 0.577 
_ .................................................... w ....................................................... _ .......................................................................................................... _ ......... 1 .......... _ ... _ ... __ .................. . .... _ ... _ .. ", ................................................................................. _ ............................. _ ...................................... _ ........................... ~ ...................... ~ ......... _ .................. ~ ............. . 

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL! 0.659 
..................................................................................................................... -..................................................................... · ........ · .............. T .... · ............ · .. -.. · ........ · ............................................................................................................................................................................................... ---......................... + ......................................... .. 

J 97.5% Chebyshev(Mean, Sd) UCL 0.768 
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.............................................................................. _ .................. · .... S·5%-·Ap·P·ro;dmats .. Ga·mma .. ·ucLr ...... · .. ·_·Q.·4·S .. i .. i ..... -.................................................................................................................................................................. -......................................... _ ........................................ . 
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:~~~~::~-~:==::====::~i;ii~~i~~~~~~~==:~::~~~~~:=:~=i:=====~==_~:~~:~;~~j~~~;~~~;~~:~~it==~~;~-: 
.. R·eslJ'it .. ·or .... ii2 .. s'DC .. "{biph'enyly ........................ · ............ · .................................................. _ ............................................................................................................... _ ................................................................................................................................................................................................................. .. 

General Statistics 

.............................................................................................. -............ _ ....................................................................................... · .... · .. · .. · ...... · ... ~ ................ · .... · .. · .. · .. · ..... -.. r .......... · ................................................................................................................................................................... -........................................... 1" ........................................ .. 
Minimum I 0.0049

1 
Minimum of Log Data! -5.318 

... = .. :::::::::.::~: .. ::~::::.:::: .. ::::~:::~:~:.~.:: .. :::.~~:.:.~.:.::.:~:.:.: .. ::: .. ~ ... :::~ .... :.: .. ::~::.::::~~ ... ::: .. :.:~:.:~ .. ~.~:: .... ·::·::·-.:::.~:~.~~~·~~~:lt:··:· .... ::~:.: .. ?::.?:~~?r:: .. ~:::~ ..... ::.:~ .. ~:.::::.:: ... :.:~: .. ::~ .. ::.-. .. ::: .. :: .. ~-. .. ::.~::::~~~:~~ ... ~-.-.: ..... :.:.~:::::~:·::.-.·.:~ .. :~~·~·~~.~ .. ~::~~:·~·~~-.::~:~~~l:~::::~~:.~.~:?':":::.::: 
Mean 0.015 ! Mean of log Data! -4.739 

........................................................................................................................... _ ............. - .......................................................................... _ .............................................. 1" ......................... - ............. _ ............................................................................................................................ - .................... - .......................... -{--............. _ ......................... . 

SD 0.0197j I 

Relevant UCL Statistics 
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Lilliefors Critical Value 0.09731 Lilliefors Critical Value! 0.0973 

........................................................... _ ................................................................................................................................................................. t ........................................ .,J ............................................................................................................................................................................................................................... 1... ...................................... . 
Data not Normal at 5% Significance Level 1 Data not Lognormal at 5% Significance Level 

............................................................................. _ .............................. _ .......................................................................................................................................................... { ........................................................................................................................................................................................................................................................................... . 
Assuming Normal Distribution i Assuming Lognormal Distribution 

95% UCLs (Adjusted for Skewness) I 95% Chebyshev (MVUE) UCL! 0.0195 
........................ - ........... ~ .............. - ........................................................ _ .... -_ .................. _ ....... _ .................................. ··· .. ·····_·· .... ··· .... ·········· .. l .... ···· .. ······ .. · .. ·_··· .. · ............ { ................................. , ................. - ............... - ........... - ........ --........................ - ................... _ .... _ ...................... " ... _ ......... _ .... _ .......................... - .. ! .................. ~ ................... ~ .. 

95% Adjusted-CLT UCLI 0.019! 97.5% Chebyshev (MVUE) UCLj 0.0223 
............................................................................................................. -.................................................................................... · .. · .... · .. · .. ·_· .... ·.; .......... _ ............ · ........ -...... 1 .................. · .. · .............................................................................................................................................. _ ................. _ .................................. ..j-......................................... . 

95% Modified-t UCL! 0.01861 99% Chebyshev (MVUE) ucq 0.0279 
.................................................................................................... _ ........................................................................................................................ , ........................................... , ...................................................................................................................................... _ ............................................................................ _ .... .1. .............. - ......................... . 

! 
i · .... · .. · .. · ...... · ...... · ........ · .. · ........ · .............. · .............. · .... G-am·ma· .. 6istri·butlonYesi .................... · .. · ........ · .. ·· ............ · ................ · .... · .... ··T ...... · .......... _ .... · .... · .... · .......................................... · ...... · .. · .... · .. · .. 6a·i8 .. 6fs'iri"buti'o·n .. · ........ -.. · .......... · ...... · .... · .. · .. _· .. ·---.... -.............................. . 

........................................................... _ .................. -.................................................................................................................. · .. · .............. -·· .... ~· .. · ............ · .. · .... · ...... · .... · ...... i .. · .. · .................................................................................................................................................... -.............................................................................................. _ .......... .. 
k star (bias corrected) I 1.035 I Data do not follow a Discernable Distribution (0.05) 

...................................................................................................................... _ .............................................. _ .... _ .............................. _ ....... ,... ........................................ , ....................................... __ ..... _ ... _ ............ _ .... - ............................................ _ ....................................................................................................................................... . 
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Approximate Chi Square Value (.05)! 142.6 Nonparametric Statistics 

==_~===~==-=_~:-~=~_~~ii.:~~~~~~~~~~~!==~~jj4~~L _____ ==:=:::===:::~-=~=====-~=~~~=~~!~?:~~=:=_~~~ 
Adjusted Chi Square Valuel 142.1 i 95% Jackknife UCL, 0.0186 
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Anderson-Darling Test Statistic 16.91 : 95% Bootstrap-t UCLI 0.0193 
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Kolmogorov-Smirnov Test Statistic, 0.438 1 95% Percentile Bootstrap UCLj 0.0186 

Data not Gamma Distributed at 5% Significance Level i· 95% Chebyshev(Mean, Sd) UCLI 0.0244 
........................................................................................................... _..................................................................................... .. ....................... ······ .. ··l······· .. ········· .... ····· .... ·········· .. · .. ····-············· .. ··· .. ·· .... ··· .. ····97:S·%···Che"t>y·sh"ev(Me·a·n·;···Sdy-·U'ciy .... · .. ······ .. <io2S5 
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.. _ ........................................................................................................................................................................ , ............................................... , ......................................... + ...................................................................... _ .......................................................................................................... _ ................................. . 

95% Approximate Gamma UCLI 0.0181, 
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.............................................................................................................. _ .............................. , ..................................................................... _ ............. , ................................. ..! ................................................................ _ .................................................................................................................................................................................................. . 

............................................................................................................................... , .............................................................................. ··· .. ·· .. ·· .. ·· .... ··· .. ·"Generiiii· .. Statisiics··· .. ······ ...... · ..................................................................................... -................................................................................... _ .............. _ ......... -..... .. 

............. -.............................................................................................................................................. -............. ·-...... · ...... · .... · .. ·· .. ·· .. · .... · .. · ....... 1 .. ·· .... · ............ ···· .... · .......... ·T ...... · .. · ...... · .. · .. · .... • .............. · .......... · .... ·· .. ·· .. · .. · ...... · .. · ................................................................................................................ , .......................... ] ........................................... . 

Number of Valid Samples 83 i Number of Unique Samples 63 
...... _ .. _ ....................... _ ..................................................................... _ ................. _ ..... _ ....................... _ .................................................................................................. ..1 .................................................................. _ ........................................................ _ ...... _ ..................................................... __ ................................................................. . 

..... - .... _ .................................................................................................................................................................. ·· .......... ·· .. · ...... · .... · .......... · .. ·· ........ · .......... ··· .... · .. · .... 1· ................ _ ................................... _ .............................................. -.......................... --......... - ............................................................. -..................... -........................... . 
Raw Statistics Log-transformed Statistics 

.................................................................................................................................................................................... · ........ · .......... ···· .... ·· ...... ·1·······-·· .. ··_ .............. · ...... _·,·· ..................................... _ .......................................... -................................................................................................................................ ···· .. r .......... · .... · ...... · .... · .. · ........ · 
Minimum 0.475 I Minimum of Log Data! -0.744 

...................................... _ .............. _ ...................................................... --.............................................................. ·········· .. ·····_···· .. ·• .. ·················1· .... ······· .. ···..,·· ... ············ __ ····1····························· ......•......... " ........................... _ .......................... -_._ ...•.............. -.................................. -...•. ~ .. --................ --...• -................... ~ .......... ~ ............................... . 
Maximum ,. 54.4 I Maximum of Log Datal 3.996 ............................................................................................................ _ .................................................................... ·· .. · .... ·· .............. · .............. r·· .... · ...... ·· .. · .. ·· .. ·· ........ ······i· .......................................................... -........................ _ ..................................................................... _ .................. _ .. -...................................... _ ..................................... . 

Mean 4.662 I Mean of log Data 0.66 .............................................................................. -.............................. -.............................................. _ ............................................................ 1 ....... _ ................................ ·1 .. · .. · .......... · ...... ·· ...... · ............ ·· .. · .... · .... · ........ · .. • .......... · ......................................................................................................................................... '1' .......................................... . 

Median!! 1.07! SD of log Data! 1.351 
! • 

......................................................................................................................................................................................................... -................ -1'-....................................... , .... ., ..... _ ............................................................................................................................................................................................................... 11 ... _ ................. _ ................ .. 

SD! 7.296 i ....................................................... _ ... _ ............................................. _ ...................................................................................... -.................... + ........................... -............ ]1 ............ _ ............................................................ ,. .............................................................................................................. _ ............................ L ........................................ . 
Coefficient of Variation i 1.565 I 

........................................................... _ ... _ ......................................................................................................................................................... ~ ................... - ..................... ~ ......................................................................................................................................................................................... _ ... - ............................. j .......................................... .. 

............................................................................................................. _ ..................................................................... ~.~.:~.~.:.~.~J. ................ ~:.~.~ .. ~ ... J. ................................................................................................................. _ ....................... _ ............................................................................ ...1 ........................................... . 

Lilliefors Test Statistic! 0.283 I Lilliefors Test Statistic! 0.261 
..................................................................................................................................... _ .............................................. ·· .... ·· .. ·· .. ·· ...... · .. · .... · .. ·· .. , .. · .... · .................. _· ............ 1 ............................................................................................................................................................................................................................. [! ..................... -.................. . 

Lilliefors Critical Valuel 0.09731 Lilliefors Critical Value 0.0973 
.......................................................................................................................................................... _ ...... _ ................................................................................................. , ........................... , ............................................................................................ _ .......................... _ ............... _ ................................................ L ..................................... .. 

Data not Normal at 5% Significance Level ! Data not Lognormal at 5% Significance Level 

:==_~~=:=~=~=~==~=:":~~~~~~~~~~~;~~i~=i~~;I~:=:=~~=:=:=~=~~~=~=~~=~'===~~~~~i~i-=~i:~~~ 
95% UCLs (Adjusted for Skewness) I 95% Chebyshev (MVUE) UCL\ 8.751 

........................................................................................................ _ ..... _ ....... __ ................................... ; .................. _ ....................... _ ................ , ........................................... 1... ........................................................................................................................................................................................................................ , ........................................... . 
95% AdJusted-CLT UCL! 6.384 I 97.5% Chebyshev (MVUE) UCLI 10.49 

l .................................. _ ........................................................................ -........................................................................... _ ......................................................................... + ......... -......................................................... , ............................................ _._ ... _ ..................................... _ ............... -.............. _ ...................... _ .................... _ ............ .. 
Gamma Distribution Test I Data Distribution 
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......................... _ .................................................................................. _ ................................................ _ .................................................. _ ...... L. ....... _ ............................ j .................................. _ ...................................................................................................................................................................................................................................... .. 
nu star! 111.5 \ 

............... -................ -.............. -........................... _ .......... _ .......................................... ~ ..... ~ ........................... ······· .. ··········_··········-i·········_······_······ .......... -.... -~ .................................................. -........... -.. -....................... -..... -.. -.... --... -................. ~ ..................................................... -.......................................................... , ..................... .. 
ApproXimate Chi Square Value (.05)' 88.15 l Nonparametric Statistics 

............................... _ ........................................................................ , ...... _ .......................... _ ............................................................................. L. ................................ _ ...... { ........................................ _ ...................................................... _ ...................................................................................... _ ............................. ~ .......................................... . 
Adjusted Level of Significance! 0.04711 95% CLT UCLi 5.979 

............................................. _ .................................. -...... -.......... --.-.......... ~ ......... -....................... _ ......................... _~ ...... _ .. _1 ......... _ .... _ ................ _ ....... i.··.·· ..... · ..... ·· .. _·.,_ ... · .. · ......... _ ................................... -...... __ ........ _ ..... _ ............................ _ ...... · ... · .. _· .. · .. A •• _ .... _ ............................................. J .......... -........................ -.... . 
.. ...... _............... .... ......... Adjusted Chi Square Valuel 87.78 I 95% Jackknife UCLI 5.994 ... . .... _.. .. .................... -................................................................................................ _ ...... -........... , ........................................ T ............ · .... · .. · ................ ·· .. · .......... ······ .... ······· .... · .......... · .............................................................. -............ _ ................................................ .,.. ....................................... . 

! i 95% Standard Bootstrap UCLi 6.015 
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Anderson-Darling 5% Critical Valuel 0.8 t 95% Hall's Bootstrap UCLI 12.01 ........................................................... . ........................ _ ....................................................................................................................... +_ .. _ .......................... ...!. . ................ -... -........................... . ...................................................................................... -................................... j. ......................................... . 
Kolmogorov-Smirnov Test Stati' 0.251 1 95% Percentile Bootstrap UCLj 6.051 
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General Statistics 
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Medianl 0.0062

1 
SD of log Data 0.914 

Relevant UCL Statistics 
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Lilliefors Test Statistic 0.381 I Lilliefors Test StatisticJ 0.407 
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Data not Normal at 5% Significance Level '. Data not Lognormal at 5% Significance Level 

..................................................................... _ ....................................................................................................................... _ ......................................... _ ....................... 1-............................................................ _ ..................................................................... _ ................................................................................................. - ....................... . 

..................................................................................................................................................................................................................................................... _ ............ ..1 ................................................ _ ........................................................................................................................ _ ................................................................. _ ................. . 
Assuming Normal Distribution ! Assuming Lognormal Distribution 
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Gamma Distribution Test Data Distribution 

Theta Starl 0.0219 i 
.................................................................................................. _ ....................... _ ............................................................................................ - ............................ ..!. ...................................................................................................................................................................... _ ...................................................................................... . 

nu star 141.8 I 
......................................................................................................................... _ ........................................................................ _ ........... ,J ......................................... 1... ............................................................................................................................................................................................... _ ........................................................... . 

Approximate Chi Square Value (.05)l 115.3 j Nonparametric Statistics 
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. l' 1 95% Standard Bootstrap UCL! 0.0257 ...................................................................................................................................... -............................................................................................................... + ............................................................................................................................................................... _ ..................................................... ~ .... -........................... -.... . 
Anderson-Darling Test Statisticj 16.12 ! 95% Bootstrap-t UCL I 0.0343 
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Anderson-Darling 5% Critical Value, 0.788 I 95% Hall's Bootstrap ucq 0.0581 
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Kolmogorov-Smirnov Test StatistiCi! 0.427! 95% Percentile Bootstrap UCLi 0.0265 
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Kolmogorov-Smirnov 5% Critical Value 0.101 I 95% SCA Bootstrap UCLI 0.0297 
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T
···· .. ········· ............. _ .................................... _ ... .-.......... _ ................ _ ..................................................... _ ........................................ , ... - ................................. .. 

Data not Gamma Distributed at 5% Significance Level I 95% Chebyshev(Mean, Sd) UCLI 0.0373 
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General Statistics 
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Number of Valid Samples 83 ! Number of Unique Samples! 47 
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........................................................... · .. ······················· .. ·· .. · .. ············Raw·Staiisti"C5 .. · .. ···· .... ··········· .. ········· .. ··········· .. ······-.. ·-.-........... -..... -....... -... -.. -.... ---.... --.. --.. -.--.. -.. _ .. -..... -.-... -.-... -.-... -... -....... -.-.··-····-· .. ··---Io-g=tr~in·5fo-rm·ed···S·tati'5tic-s--·-... ---.----.--.---.. -- ....... -... -...... -.. -.-.-.-.-... -.---... -... --------.-

..................................... _ ... _ ......................... _ .. __ .... _ .. _ .......... _ ...... __ ................. ____ ........ __ .. _ .... __ ... ___ .. _ .. _ .. _ ........... _ .................... _____ .. _ .. ~~a 0.464 I .......................................... _ .. _ .... __ .. ___ .. __ .. _ ...... __ .................................................... _ .. _ .... _ .... ___ .. _~.:_~~ ... ~~ .. ~_~.~ ... ~ .. ~_~~.!.. ......... ~~:..~~: ... _ .. ___ _ 
0.23 SD of log Data I 2.023 

Coefficient of Variatio 2.458 ! 

.. -------- .... --..... -............. -.... -.. --...... -... -----.. -........ --............... -............. -.......... --.. -.. -...... -.............. -............ --.. -.. --.... -.... -.... -.. -.. -.. -.. -...... · ............ Relevant-iiCC's'iati·siics .... ---.. -.... -.. --...... ---.................... -- .... -.. --.. -...................... --.. --- .................... -......................... -.. -.. -.... --.. -.. --...... -.. -.. -.. --.. --------.. -... --.. --......... . 

.... -.. --.. ---............ -.... -.. -.. -................. ----.... -.......... -" ....... -.......... --........ -.... -...... -...... ---.......... --.. -..... --...... -.-...... -.... --.... -----.. --.. -........................ -.... -........ -...... ----.. -.... -............ -f ...... -............. -........ -.. -.. -.. --.. -.. -.. ---.. --.... -.. -..... -_ ... -...... -........ -........... -........ -...... --...... -.. --............... -.................... -.. -.. -................ -.. --.... --.. ------...... -.. --...... --.......... -......... -.. 
Normal Distribution Test Lognormal Distribution Test 

:-~:====~=~:===:~~:~~~~;;~~i~~~;~E3I;=:::==-:=::=~:~_=~:=_:===~~~;~~~~~E~~~ 
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

Assuming Normal Distribution Assuming Lognormal Distribution 

=~-~~~~=::=~::=~;:~~~~;;j:;;i~;~~:~~~~:-::~:~:s!~l=~:~~-~-~~=~=:====~~;~:~~;~~~:;~~~~~~ii[::~::~ 
.. --.. --........ -.. -.. ----.... -...... --...... --...................... -.......... --.. --...................... · ............ -.. -.. 9S-O/~ .. AdIlj"sted=c'i~T'""Lfcrr .. -.... · ........ 0-:77·1" .. ·, ........ -...... · ...... · .... · ........................ · ...... ----.... -.. -· .. -.. --.. -----.. -.... g7':·S% .. ·C-he .. t;-yshev .. ·('M\iU'E) UCL .. -.. ---.... -----2:·2-63 .. -.. 

_ .. _ .. _____ .. _ .... ___ .. k star (bias corrected)! 0.416 I Data do not follow a Discernable Distribution (0.05) 

nu starl 69.03 ! 
...... -.................... -.... --...... ---...... -.. -- ......... -.. -.... ---... --.. --.............. --...... -.. ------...................................... -.. ---.... -...... -.. -.... --.. --.... -.. · .. -.... ·-.... ·----.. 1 .. --.. ---.... · .... · .............. ·-.. · .. -~-.. --.. -.. -.. -.... -.. -.. -.. -............. -.. ---------------.. --.... -......... ---........ -.----...... -.......... -.. --.... -- .... --.. --......................... --.. -.. -.... --....... --.. --...... -...... --.. --........ --................ ------........... -...... -.... .. 
..... _ .... __ Approximate Chi Square Value (.05)! 50.91 I Nonparametric Statistics 

=:::====~=-~=~~=~:~-:===~~~~~~~~;~~~~~~r~~;~-~ri~ll=====:=-:~=-_===~~:~===:=;~=~~:~~~F~~~'lr==~~~~~ 
! 95% Standard Bootstrap UCL 0.665 

-... --... -............... --............................ --.. -------.. -.. ---.. ---.. ------....... -.. --........ --............ -.. -.... -.. -.. -....... ---.. ----...... -..... -.. --.. --.. -......... ---................ -...... -.. -L--.. -.. -.. -... -.......... ----.... -.... -'1" .................. -............ -........ -.. -.. -.... ---.. -----.... -.... --------.. --------.. --.. -.... -.... --............ -..... --................... -.. -.... -............ · .............. -.. · .......... ----.... ---.. r .... -----...... · .... --........ · ........ -
Anderson-Darling Test Statistic! 3.831! 95% Bootstrap-t UCL1 1.001 

.......... - .... -...... --........... -........ -- ........... -... ---.. -........ -.. -.. ----.......... ,,-.. --............................. -...... ---.. -----.. -----.... -.. -.. -...... _ .... _ ...... _ .... _ ... __ .... __ .. _____ ..1._ ............ _ .............. _ .. ___ .. ______ , .... -.. ----.. --...... --.................... -.. --........................ -............. -.. --.. --.. -.. -...... ---------........ -... --.................... -....... -....... - ..... _ .................................. _ .... _ .. _ .. L .. _ .. __ ... ___ .. __ ..... _ ........ _ ...... .. 

Anderson-Darling 5% Critical Valuel 0.837 I 95% Hall's Bootstrap UCL! 1.548 
... -.... ------.... -.... --.. ---..... --............ ---.. -.... -.... -...... -.... ---.... -........ --.. -...... -_ .. -...... -_ ....... --.. -.-.-.... -... _ ............ ---..................... -...... --.. -.. -....... --~ .. --.. -.. -.--.. --....... -.......... -... -... 11...-.. --- .......... -.. ----.. - ...... -· .... -.......... -.. ·---.... --...... -.. --.. ----.. -...... -------.. ---.... -----.... --.... - .... -.. -......... --.... -............ --.... --............... -_ ..... -.. -........ --, .. -...... -.. --.. -.. --....... ---...... --.. .. 

Kolmogorov-Smirnov Test Statisticl 0.195! 95% Percentile Bootstrap UCLj 0.696 
.... --........... -.................... -.... -......... -------.. ---.......... -.. -.. -............... --.. -- ....... -.. -.... -.. -.. ----.. --.... -....................... -............. -.-.. ---.... -------...... -................ '1" .. --.... --.. -.. --.-.. --.. ----...... --.... -1-....................... -.. -.. -.. -........ -.. ---- .... --.. ----.. ---.. --.. --.. --.. --.. - ..................................... -...... --...................... -........ - ......... --........ ---- .... -...... -...... -.... -......... ~ .. -.............. -.... - .................. .. 

Kolmogorov-Smirnov 5% Critical Value, 0.105! 95% BeA Bootstrap UCL! 0.822 

:-:::=::~~~~~~~~:n!~~~~~~~:~~~~~~,~~~~~~~~::===~l; .. ~·:-..... :.::~ .. : .. :.: ......... :::~-.:::-.... : ..... :::.:: .. :.: .. -::: ... ::::·:-.: ........ :·~~~::-~~.~~~~~:~~~-~~.~:~~~.~~T.~-~-~1.: .. -... :: ..... :~:::.~-~ .. :: .... :.: 
___ .. __ ...... _ _ . I 97.5% Chebyshev(Mean, Sd) UCL! 1.246 

:=:====~:=~====~~~~~~~;~~~~~~=~~g===;i~E==~=~-:=~~==:===~==~====~~~E~~i=~=~~~~ 95% Adjusted Gamma UCL! 0.633! ----.. --· ...... ---.... -...... -0-0 .. -1 .. · 

.... _ .... ___ .... __ .. _ .. _______ ... _-0 .. __ .. __ .......... _.. • .... - Pote'nti',ii'l DeL-to Use' ............. -. -....... -.. _____ .. ___ .. ____ .. _ .... ___ .. -0_ .. ___ .. _ .. __ -------.. - .. ------- .. - ...... -- .... --· .. -o ...... -·--.. Use .. 99·O/~-.. C-hebyS·heV---{M·e-a-il-;---Sdj--oU-eiT .... --o--...... T:-7T .. -.. 



Result or 1/2 SDL (carbazole) 
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]~:.'~.':':.~::::'~.:'.'.::~~':':~':'.~ Minimum I 0.00431 Minimum of Log Data -5.444 
..................................... __ .... _ ..................................... _ .. _ .. _ .................... _ ............. _ .. __ .. _ .............................................. _ ........................... J._ ......... _._ .... ·· .. ··.············T··············· .. ·······_······ .. ····._ ...... _. __ ....................................... - .... -.......................................... _ .......................... _ .... __ ... _ ..... _-_ .........•............... _ ..... _ .... -•...•.•........ 

Maximum I 1.54 I Maximum of Log Data I 0.432 

11.~::·:.:··~~.:~~~-.:~.:~: Median 0.0051j SO of log Data 1.457 
._ ............... _ .... __ .......................... - .................. _ ............... _ .............. _ ................................ _ .. -•.... _._ .................... _ ....... _ ............ -.............. . ........................... ..1. ... _ ..• -.................................... _ ............................ _ ...................................... _ ........• -.......... -... _ .. _-...•..•......................•............................. ""1" ................. _ ...................... . 

SD 0.192 ! .......................................................................................................... _ ............................... _ .... _ ................... _ .................................... _ ........................................................................................................................................................... _ .................... _ .... _ ................................................................ j ................. _ ..................... . 
Coefficient of Variation 3.132 

........................................................................................... _ ........ ., .. -_._._ ................................. _ ............................. ································Relev·a·n·i··U"CC·siatistics··············_·············· .. ···················· .................................................................................................... _ .. __ ................................................. _._ . 

........................................................ ·· __ .. ···········--Normaf"6fs·tifbutio·n ... Test···· ... ······ ............................. _ ........ _ ....................................... _ ... _ .... __ ........ _ ........................ ·········Iognorrrl"aTO·i·stiTbutl·on·yest· .. ············· .. _ ........................... _ ........................ _ .. 

Lilliefors Critical Value, 0.0973 Lilliefors Critical value} 0.0973 
······· ... ···· .. ····_·· __ ···_····_·····_·_··Oata-n·ot··N·ormafai"S·%···Sign-ifi·c·i3"n·ce··Level--·······_······_···_········ __ ··········T······_··_····_········_ .. ·············6"a·ta·· .. notToij·no·rm·afat··S·% .. ·Sign·ifica·n·ce·"[e·ve"j" .. ········· .. ···_···············_····_· 

:.:.~::.:::~.:::: .. :~~ .. :~: ... :.:.:.~::~~: ...... ::: .. : ..... ~ .. ~ .. : ... : .... ::~.:.: ... ::.:::.:::~~: ... ~::::~:::.::::.: .. ::: .. : ... :.: .. :::~~:.-~~:.~ ... ~.-. ... ~~~ ...... ::.:::.:::.: ... :··:····::::·· .. :::·:· .. :··: .... :····::·~·:::::··Jl·: .. ·:::: .... :: .. :: .. ::.::.~::.~.::~:.:: .. : .. :-. ......... :.::: .. ::::.::~ ... :: .. : .. :.~:~~ ..... :::~ .. : .. ::.:: ...... :: .. :.:::::::::.: ... : .... :~ ...... ::::.: .. = .. = ... -. ...... : ... ::::~: .. :~:~ .... ::::::: .. :.::.::~ .. ::::~:.:.:~.:: .. ::::: .. ': 
Assuming Normal Distribution Assuming Lognormal Distribution 

........................................ __ ................................... _ .............................................. ·····k .. sta'r""(b·ias···correctedYr··············O·:·ii"38 ········_·················6atB··do···not·fol"iow··a···O'iscern·a·ble-6"i"s-tribuiio·n· .. CcfCfS)····· .. · .... · .. ·· ..... ···· ...... .. 

----------------AjiproxTmai9-ChiSquare-v"'jj~1~~}I--~~~~~-t-----------------------Noii-jiarametric-siiitistlcs----------------------

~~~~~~-~~~~-~~~~~~~~~~~~~~~~~1~~5!1~~11~~~~~;:~~-:-~~~~~~~~~~;ii~~~i~~; 
Anderson-Darling Test Statistic 9.829 95% Bootstrap-t UCL! 0.171 

_ ............................................................................. _ ........... _ ................ , .......................... -..... _ ............ _ .... _ ................................. _ ............ ····,······· .. ············ .. ··············r···_········· ......................................................... , ................................................. _ .................................. _ .............. _ ...... -.... _ ....... ·······l······ .. ····_·················_·· .. ·· 

~-==-::~~=:~=:-~;;~~~~i~~~~~~~~~t:==~~:tj:===:~~==:~~=~==::~:::~~~!~~~l~~ig~~:~i:~ 
........................................................................................................... _ ..... -......... _ .................... _ ............................................ __ ............................. _ ................... _.+ ..... _ ........................................................................................................... _.-............................. _ ................................ ············_ .. ······ .. ····t········_···_····· .. ·-······· ......... .. 

Data not Gamma Distributed at 5% Significance Level I 95% Chebyshev(Mean, Sd) UCL I 0.153 

I ::::~· .. :: .. ~? .. :.~:~~ .. :'· Assuming Gamma Distribution ! 99% Chebyshev(Mean, Sd) UCL 0.27 

.::: .. ~~:.:::.:: .. ' ... ::::~:.:.: ... ~~ ... :::: .. ::: ... ::.: .. :.: .. :.:~: .. :: ..... ~::.~~ ...... ::::.~:~~ ... ~~~~~~~~~~~-..~ .. ~~~~: .. ~_~:~.[::::::::: .. ':.~.:.?:~~~]t=:::~===::=:=:::===::~==~==:==~=~:=~:=::=:==~-===:=_ 
95% Adjusted Gamma UCLi 0.0827 1 

:~====~==:=::=~;~;~-~==~~==~=~~:~:I=====:::==i~;i;~~;i~-!~~~i~-~~;~E=_~;~i-
·R·es·u"ii··or···1i2 .. ·sbC{ch-ro·mili"my-··· .. ··········· ........ _ ................ _ .......................................................................... _ ............ _ ........................... _ .. _. __ .......... _ ........................................................ -........................... _ ...... _._ ........ _ ..................................... -......... _ ................... -... . 

General Statistics 



· .... :;.:':.... 1" ' ..... :.'1 .. :-.: .. :.:- ':k"::"'::'j"': I ":'J ... : .... L .... ·:··>:··:···l·······:O-;··:;:-::"···:j ...... ·.,::~ .. ::c:.':.J.:./;.<:.: .. :· . 

~s.::s~ ... ~_ ..... c. •........ : .. : .. : ......•..•... : .............. ' ... -..•. : .•...... ~ .•. ;.: .•. ~ ... : ..... :. ... ·.".·.:.:...·.: .. -.·.·.:.:.·:.:.·." .. -... ·.N.-.:.:.:.·.·.u.: ... m.: .. · .... ·.·.b.·.· .. :·:.e .. ·.·.·.r.:·.··.· .. o.·.··.:.f.·.·.:.·.v.:.: .. '.-.a.·.·.· .. I .. i.-.~.·.:.::...:.:.s.·.· ... -.a .. -.·.·.m.:.~.· .... p .. · ... 1.· .. e .. · ... s.-... r ..... "~~81~:;;~~ r~·······;~:~·:?··· . ... ~~~"s ·~·~~~ber:~f~j~i"qU~':s~~;:i~;:(·7:5/·"L: 
........... _ .... ______ .. _ .... .1._ .......... _ .............. __ .. _ ..... _ ...... _ ......... _._ ..................... _ ..... _ .... _ .. _ .......... ~ ..... _._ ...................... _ .............. _ ..... _ ........ _ .................................... 1 .......................... _ ............... . 

~::~ ... :::~:::.~ .... ~.::.:.: ... :: .... ::.::.:.:.:.:~: .. :.:: .. : .... :: ... :.:~ ..... :.-.:.:.: .. :::: ... :::.::.: .. :: .. ::::.:.: ..... :.:.::-..:::.: .... : .. :: ... :.:.::::: .. ::: .... :· .. ~: .. :~.i:~~~·~~:'l[·::·::::·:·:~~·:~:?·::·:::·:L:.:: .. : .. "..: .. : ......................... :-.~.~.~.:.:~: ... : .. : ..... -.:::~.:.:: ... :.: .. : .. : ... ~.::.:::::.: .... : .. :.:: .. :~ .... :.:~:~.~ .. ~~.~~.:.~~::~.~:~ ... ~.~~~:[: ...... :: .. ::~:.:~:~.~ ... :. 
. Maximum 136 ! Maximum of Log Data! 4.913 

........................................................................................................................................................................................................ - ................. !... ....................................... + ................................................................................................. _ .................................................................................................................. 1 ...................... -................ . 
Meanl 16.08 I Mean of log Datal 2.58 

~~==~~==~=:-~==:===:~~~=::=:==:===~El~I]!:::=:=~=~~:=-==-:=:=:~=~====:=:=:=====~jl;====~-Coefficient of Variation 1 0.977 
...................................... -~ ................ _ .............................................................................................................. _ ....................................... .1. .................... -................ 1... ........................................................................................................................................................... _ .................................................. "1"" ........................................ . 

........................................................................................................ _ ....................... "'" .......................................... ~.~:.~.~.:.=~L .............. ~.:.~.~~ .... L ................................................................................................................................................................................................................. ..J. ........................................ . 

Normal Distribution Test Lognormal Distribution Test 

... :::.:::~.~.~.~: .. :~:::: .... ::: .. :.:::::~.:-.-..~~ .... :: .. : ..... : .. :.~:.: .. : .. :: ... :::::.: .. :::.: .. : ..... :.:.:.::.: ... ::·.::~~·~:~:~~t.~·~~::!~~~·:~~~~~~:~.i~111.·: .. ·: .. ··:::::·.~.:.~.:? .... l~:::· .. :::::::::~~-.:.~-.·.::·.~::·:::~·:.:.~: ... : .. :.~~ .. ~:.:: .. :.: .. :::.: .... :". .. :: .. :.~ ... :~:::: .... ::~.::::::·::.~~!:~~:~:~~~~~.:!.~~~::~~~t:~~~~~ll·:· .. ·:· .... : ..... ?:::~~~~: 
Lilliefors Critical Value 0.0973, Lilliefors Critical Value 0.0973 

........................................................................................................................................................... _ ........................................ - .......... ..!. ......................................... , .......................... ~ ........................................................................................................................................................................................................................................... . 
Data not Normal at 5% Significance Level I Data appear Lognormal at 5% Significance Level 

..... _ ............................................................................................................................................................................................................................................... ····· .. ··· .. ·····r·········· .... · ........ ············ .. ··· .. ···· .................................................................................................................................................................................................................. . 

............ _ ........................................................................................................................................................................................... -......................................................... {. ... _._ ......................................................................................................... _._ ......................................................................................................................................... . 
Assuming Normal Distribution I Assuming Lognormal Distribution 

::~:~=-:~=~==:~~;~~~~~~ji~~~~:~~~;~f:~===~::===~=~7~~~~~i~~1i~~r::::~~-:: 
:=:~:::~==:=~~-~==::~::~=:=::=:~~~~~~:~u~L[=:~~~=:l:==-===:::===::=~~~~~~~~~~~l~~~~~~?L :=:~~!~:::_ 
............................... _ ........................................................................... -............ _ ................ _ ................................................................ _ ................ _ .......................... ····l'~· .. ····· .. ······ .. ············ .... ··· .. ····· .... ······· ......................................................... -...... -..... _ ................. _ ..................................................................................................... . 

Gamma Distribution Test Data Distribution 

:::=~:-~:=-~=~=~:::~~=~:-::::=====~=~~~~~l=:=H;~[=:=:=:::=-==~~::====::=~=~====:=:== nustar 431.1 ! 
........................................................................................................................................... --........................................................................ , ......................................... ..J .................................................................................................. -.... _ ........... _ .............. _ ..... _ ................................................. _ .............................................. _ ............. . 

Approximate Chi Square Value (.05)1 384 I Nonparametric Statistics 

........ :: .. :.::.::::: ... : .. : .... :: ... :~: .... ~:: .... ~-.~ .. ~::.::: .... ~~:·:.~:.·:··:·:~-.:".·::~~! .. ~·~~~~~~-.~~:~·I .... ~~:.~:~~-.~i:~~~.~~~·l·:··::···:··:-.::.?:··~~~:~·[:··::~·.:: .. ~:::.:: .... -.: ....... ~ .. : .... -..::: .. :~.::.~:: .. ::: ........ -.: .... ::~ ... :: .. :~~.~:.~ .. :~~ .. : ....... ~:::.: ... :.~ .. -..::: ... :: ..... :: .. :.~~~:~ .. :~~! ... ~:~.~I .. · .. ::~ .. ~~~:~~~.:··:.·.· 
Adjusted Chi Square Value 383.2 ! 95% Jackknife UCL/ 18.94 

..................... _ .................................................................................... _ ..... _ .................................................................. · .. ·· .... ······· .. ·· .. ···· .. ···T .. _············ .. ···· .. ··············T .. ·· .. ·· .. ·· .. ······_·_·_· .... ············· .. ··· .. ····· ..................................................................................................................... ·················· .. · .. ············· .. ··T· .. ············ .. · .... -................ . 
Anderson-Darling Test Statistici 2.059 i 95% Bootstrap-t UCL! 21.55 

............................................................................................................................. _ ............................................................................................ ··········· .. ··· .. · .. ·_ .. ···· .. ·· .. ·· .. 1······· .. ········ .. ·_ .. · ..................................................................................................................................................................................... ············ .. ··1················ .. ······ .. ············· ... . 
Anderson-Darling 5% Critical Value 0.76 95% Hall's Bootstrap UCL 31.63 

....................................................................................................................................................................................................................................... ·······························1· .. ············ .. ······· .......................................... - ......................................................................................... _ .............................................................. , .......................................... . 
Kolmogorov-Smirnov Test Statistic I 0.113 95% Percentile Bootstrap UCLI 19.12 

......................................... _ ................................................ -................................................... ,.-.... _ ........................................................ -.............. _ ...................•.... ········_··_··i .. ··-· .. ····· .. ······_········· .. ·_········ ............. _ ..................................................................... _ ...... _ ...... _ .... _ .. __ ..... - ........... _-................ - ................... ~ .............................. -........... . 

Kolmogorov-Smirnov 5% Critical Valuel 0.099! 95% BCA Bootstrap UCLI 20.49 

1····::~·::~~~:~~:~::·:··· .. • I! 97.5% Chebyshev(Mean, Sd) UCL 26.84 
! , 

ll:::·~.·::::~~.~.:~~.:··.:.::: 95% Approximate Gamma UCL! 18.05 I 
........................................................................................................ __ ............................................................................................................. L. ........................... _ .. _.). ........................................................................................................................................................................................................................ 1" ........................................ . 

95% Adjusted Gamma UCL] 18.09 I 

~~:~~~=~~~~:~~~~~=:~;~~~T~~~~_~~-~~~=:~~~~~~~-=~~l~~~==~=~_~~~~~=~~~=~~~-:=~===~~=~~~i~~;~~J~;~~~=: 
·R·es·u·'i-or·1/2···siiC(c·h"rys·e·ne)·· .. ·· .. ············· ....................................................................................................................................................................... __ ............................................................................................................................................................................................ _ ................ . 

General Statistics 
...................... _ .................................................................................................................................. --.............................................................. , .............. _ ... _ .......... ·······T······················ .. ···············•··••··• ................................. _ ..........•. _ .................................................................................................................... ; .......................................... .. 

Number of Valid Samples I 83 \ Number of Unique Samples'I' 82 
........ _ .. _ ........ _ ................................ _ .... __ .......... _ ................... _. __ ............................................. _ .. _ ....................... _ ............. _ ........ _ ................ _l .. _ ...... _ ...... _ ........................ ~ ... _ ......................... _ ... _~ ... _ .... _ ............................................................................................................................ ,." ......................................................... _ .... " ................... .. 

.......................... _ ................................... ········ .. ·········· .. ······· .. ·········R·aw···Statls"i"i"cs ........................................................ ······ .. ··················· .. ······ .. · .. ··r····· .. ···················_···· .. ··· __ ··· .. ··· .. ······ .. ···········"Lo"ii:tra·n·sfo·rnl"e·cfStatl·stlcs······ .... ················· .. ·· ................................................. . 

...................... _ ...................................................... _ ................................ __ .......................................................................................................................................... : ............................ -................................ - ........................................................................................................................................................ ,.. ........................................ . 
Minimum I 0.0042! Minimum of Log Data i -5.47 

................................. _ ..... - .............. -..... _ ................ _ ... _ ...................... -.-..... --... -.~ .......... -.-..... -................ -.. -.. .............. - ................ _._ ...... ! ......... ............... -................ ~ ............. -...... -....... -.. _._ ...... _._ ............ _ ... _ ............. _ ... _ ... _ ........ _ ............................. -... _ ................................... -.......... _· .. _ .... ·-·· .... ·· .. ·-··· .. -.. ··i··_··· .. ····· .. _··········-.... · ......... . 

Maximum! 4.87' Maximum of Log Data! 1.583 
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SOl 0.836 I i ........... , ............. " .. , .... , .. , ...... , ................ ,,", .. , .... ' .... '" .......... , , ........ " .... , .. , .... , ........ Coeffi'cle'nt .. oi'\/'a'riation j ........ " .. · .. "2jj44' .. "!· .. ,"" ........ """ ..... ,,, ........... ,,,........ .. .................. " .... " .... ", ........ ,"''' ............ , .... ' ........................... , ...... , .. : ..... _ ............. " .......... , .... .. 
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Relevant UCL Statistics 
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. Lilliefors Critical Valuel 0.09731 Lilliefors Critical valu~J 0.0973 
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Theta Star 1.142 
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nu star 59.42 j 
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Anderson-Darling Test Statistic 3.941 I 95% Bootstrap-t UCL 0.617 
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Anderson-Darling 5% Critical Valuel 0.851 I 95% Hall's Bootstrap UCL 0.604 
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Kolmogorov-Smirnov 5% Critical Valuel 0.106 ! 95% BeA Bootstrap UCLI 0.607 
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Assuming Gamma Distribution ! 99% Chebyshev(Mean, Sd) UCL! 1.322 
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. Minimum I 0.0125
1 

Minimum of Log Data I -4.382 
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Mean! 3.705 i Mean of log Data! 1.069 
...................................... -.. -.................. _ ............. _. __ ............ __ . __ .... -... -.............................................................................. -_ .. _ .. _ .... _. __ J_. ____ .............. _ .. _ ........... J ..................... __ ............................... -.. -........................................... _ ................................... y_ ............................ _ ...... - ........ - .. ............................ ~ ......... _ .... _ .............. _y ........ . 

Median I 3.49 I SO of log Data 1 0.946 
I l ! 

Coefficient of Variation I 0.607 i ! 
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Skewness I 2.18 I ! 



Relevant UCL Statistics 
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Assuming Normal Distribution 1 Assuming Lognormal Distribution 
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95% Modified-t UCL 4.126 'j 99% Chebyshev (MVUE) UCL 10 
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Approximate Chi Square Value (.05)i 314.7 I Nonparametric Statistics 
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General Statistics 
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Lilliefors Critical Value! 0.09731 Lilliefors Critical Value I 0.0973 
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Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level 

........................ -....................... . .......... _ .. -.-.............. -.................... --................ -....... -....... -........................... -.............................. -.... -......... . .................................. J...... . ........... -....... -................ ---....... -......... -... _ ... -..... -.......................................... -............ -........... -................................................................... -.................. -... -.. 

................... _ ................................................................ -........ _ ........ -...... - ........................................................................................................... -................................ ~-...... -......................... _ ....... _ .. __ .... -.................... -.... -............................................................................ -.... _ .... _ ...................................... _ .. __ .................. _ ..... _ ......... . 
Assuming Normal Distribution 1 Assuming Lognormal Distribution 

95% UCLs (Adjusted for Skewness) I 95% Chebyshev (MVUE) UCLi 38.82 
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MinimUmj 0.00421 Minimum of Log Data -5.466 
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Data not Normal at 5% Significance Level ! Data not Lognormal at 5% Significance Level 
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95% Adjusted-CLT UCLI 0.222 I 97.5% Chebyshev (MVUE) UCL! 0.556 
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95% Modified-t ucq' 99% Chebyshev (MVUE) ucU 0.779 
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Gamma Distribution Test 1 Data Distribution 
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Assuming Normal Distribution , Assuming Lognormal Distribution 
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........................... _ ............................................. _ ................................................................................................................... _._ ......... L. ....................................... ~ ..... _ ............................................................................................................... _ ......................................................... _ •• __ ... _ .............. J ................ _....................... . 

i 
i .. ······ .... ··· .... · .... ········ .. ··· .... · .......... · .. ··_· .. ·· .. · .... Gam·ma .. ·Oist'ribiJtio·n··Test" ........ ·· ........ ····· .. · .. ··· .. ····· .... · ....... -.................... '1' ................................................. · .. ···· ........ · .. ·· .... ·· .. · ..... · .. ··D'a·ta· .. Oi·s'tiibu'ii'o·n ...... · .. ·· ....... -........ _ ...................... _ ................................... . 

...................................................................................... ·· .. ···· .. ····_· .. · ...... j{ .. ·star(·b'ias·corrs·cte .. dyr .... · .... · .. ·O':·s·g~f·r··"··" "'Data"·,io"·noi·follow"a·"Oi'sc·er·n·a'b,e··t5i·stiibu'iio·n·{O'~O'sf··""·"'"'' 



...... . ... J..... '. "L ..... ~.. . J' ...... 'j" ......... 'j ." . j' .......... J ... .'" ······1·· L' .......... 1 
E~~~2iL L~~L~EZ2.L ... ~~.-.i.i.;·:;;; ;.\':::.~ .. ~~ ... ,_ .Iiiii .. _ .~ .... ::b.~.;i{:~lZ'I2~.)',~i .... · _.:".'::' .. ~~ .;:Li~.~2L~. ···':·L~ .. : ... -,-.i~ '.' .:i;·T;ji~ .' ... ' .. :';(:'~" 
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Approximate Chi Square Value (.05)! 76.76 ! Nonparametric Statistics 
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Adjusted Level of Significance 0.0471 95% CL T UCL! 0.0572 
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Anderson-Darling Test Statistic ·13.02 95% Bootstrap-t UCL 0.104 
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Anderson-Darling 5% Critical Value 0.808 95% Hall's Bootstrap UCL 0.15 
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Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCLI 0.155 
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General Statistics 
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Maximum 0.0205! Maximum of Log Dataj -3.887 

..................................................... , ..... -......... , .............................................................................................................. _ ......... ·· .... ·· .. ,········ .. ········· .. ·· .. ·· .. ·_······· .. 1·· .. ······ ................................................................................ , ................................................................................................................................................................. . 
Mean!9.9705E-4 Mean of log Data -8.475 

===:===~===:::=:=:=:~==-:=:=======Iitf==~~;;I=~~~=====-========:==:=:::=~~:~=~~~===E?== Coefficient of Variation 3.053 I I 
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Skewness 5.171 I 
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Lilliefors Critical Valuej 0.0973] Lilliefors Critical Value! 0.0973 
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Data not Normal at 5% Significance Level I Data not Lognormal at 5% Significance Level 
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Gamma Distribution Test ! Data Distribution 
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Theta Starl 0.00241 
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Approximate Chi Square Value (.05)1 50.17 1 Nonparametric Statistics 
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Adjusted Level of Significance! 0.0471! 95% CL T UCL I 0.0015 
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~:::.~::"~':::'.:"'::'.:.~""::.:''':''.:'.::'':''.::''~:.::':.::'::.:"::':.:'.~~!_~~~~:r.~~~:~_~:~.r.'~:~~.:!~~.~.:~~:~~~~~!~~lt~=~~~~l=-·=-=::~~~~:~==-~~~--==~~~~~~~~~~~e~~o~~~~?~~~~t=~~~~~~ 
Kolmogorov-Smirnov 5% Critical Value! 0.105 i 95% BCA Bootstrap UCLI 0.0018 

::~==========~===~=~~~==:::~~:=~~J~~~=~]==:-~::-::==_=:=:~~~~1;~~}~~~~~T.~ZE~=H~~ Assuming Gamma Distribution J 99% Chebyshev(Mean, Sd) UCL 0.0043 

---~--:----~-- ~-:--=~-~;~~tia~ U~L~ ~~;.:-----.:-] ---= -_:J]=~----:=:-_----~·-~~~-~;~~--~h~~~s;e~-~~e~n:-Sd~~~J---~~~~~~ 
.... _ ................. " ...................... __ ........... , ...... _ ... _ ........ " _ .. _ .............. __ ............................................................................................. _ ......... _ .. __ .. _ ......... _ .... _ ... _ .... _ .................. t_ ................. .. 

General Statistics 

Relevant UCL Statistics 

--~=~~-=~==-=~-:==:-~===:~~;~~1~i~~~1-:::-=~:~1~====:==~~~=a~=:~;~~~~;~~~~~~~~::=~~~~~;~~ 
Lilliefors Critical Value 0.0973j Lilliefors Critical Valuej 0.0973 

...... · .... · __ .... _ .......... · .................... Oata .. ·"·ot .. ·N·orm·ai"'at .. S% .. S .. ignitl'carl'ce .. 'LeveT .. · .......... ·_·_ .. _·· .... · ........ · ...... · .. ·r ...... _ .... · .. · ...... · ............ ·_ ...... o,a'ta .... not .. Lo·iino·rrrl'af"at .. ·S·% .. ·s·i'g'nfftca'nce"Levef ............... _ ... _ ........ _ ....... -. 

............................. _ ......... _ ........................................... " .............................. _ .............................. "._ ............................................................................ -........... __ ................... )" ............ " ..... _ .................... -...... _ ......................... " ................. " ..................................................... _ ................ " .... " ... _ ............... __ ................. " .... " ....................... _ ..... _ .. . 
! 

=~:=~:~=::::-~~:::-:;;~[A~;~~~~~i;~~i~l==~~~f~~=:=~~:==:==~;~:~~~;~l!:~~=~i~:~ 
~ . 

==::=_--=~~_==~~_~=~=~~==!~--~~;~:0~~~~~~~E:~~;~~==:=:=====~~=-=;;I;~~i{~~~~~~~~T.~~t~~= 
................................................................. _ .... -................... -............................. -.............. _ .............. " ........ _ .............................................. _ ... _ ............................................ 1.. .................. _ ...................................... -...... _ .. -_." .................. "." ...................................... -............................. " .................... _ ........ _ .......... ".-",-""""",,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 

Gamma Distribution Test i Data Distribution 

:~::==~:::·==:::=~-:~=:::~=~=-~~=~~~~~{lE]:;;i~==::=~=?=~~~=~=~=:===~=~=~~:~-=-: 
nu star 129 

...... _ ... " .............................. _ .................................................................................... __ ....... _ ................................... _ .............. _ .. _ ... ",_ .................. _ ...... " ............ 1.. ...... _ .......... _ ...................... _ .... _ ....................... "._ ...................... _ ............................. _ ......... _ ...................... _ ............................ " ......... ""'"''''''_'''''''''''''_''''''''''''''''''''''''' 
Approximate Chi Square Value (.05)1 103.7 . Nonparametric Statistics 

.............. · ............ _ ........ ·_ .. " .. · .... · ...... · .................... ·Adjii'ste'(j· .. L'ev'ef'of"s'j'gnifica'ncer"""''''''''''0':'0'47'1''r'''''''''''''''''''-'' ................. " ............ -... _ ....... _ ....................... _ ........................... -...... · .......... ·-·· .......... · .. ·95o/~ .. Crf"ucL .. r .... ·-.. · .... -iiQ664 
....... _ ................................ " ........... _ ...... _._ .... _ ............ -........... """""--""Adj'li'ste·cf"C·tiT"s·q·ua-re"VafueT"""·1·0'i'4·"· ........ T· .... · ...... ·_ .... · ........ · .. · .......... " .... · ...................... ·_ ...... _ .. _ .... · .................... " .. ·_ .... _ .......... · ...... ·_ .. gS-% .. ·Jackknife .. 'LJ'cLl ...... "'''''-'0':'0'666 

• I I 

Anderson-Darling Test Statistic~ 15.92 1 95% Bootstrap-t UCL! 0.0837 
''''''''''''-'''''''''-''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''An'(j''erson':'O'a'rffng"'S%"'criiic'a'j-valu'el""""""''''O')'g'1" .. 1 .... " .. · .... · .... ·_ .... _ .. __ ...... ·_ ...... · ........ ···_ ...... · .. · .... _ .. ·_ .. · .... '''''''''''''''''''''''''g's%''''H'aii\s'''sootst''rap''u'cLt'''-'''''''''''Q~1'29"'" 

_ .... _-.... _ ... " ............. -................ _ .. _ ...................... _ .... _. __ .................................................... -........................ _ ............... _ .... --_ ..... _ ... J .................................... _ ..... j .... " ................ _-" .. " .... -........ -.. " .................... _ .. _ ........ "." ......... " .. " .................................................. _ ................................... " ........................... J" ..... _.-._ .... "_.,, .... _ ....... .. 
Kolmogorov-Smirnov Test Statisticl 0.421, 95% Percentile Bootstrap UCLj 0.0691 

.......... -............ _ ............... "._ ...... -.... _.-.............. -.......... -....... -~ ................................. _-................................... _ .......... _ ... -.......... -....... ~ ... ~--............ -............... -......... J ......... -.......... -.-........... , ... -... -............ -.-.............. ~ ..... -....................................................... ~ .... , .............. -....................... -........ __ ................... ! ...... _-.... --............. ~ .......... .. 

Kolmogorov-Smirnov 5% Critical Valuej 0.102 1 95% BCA Bootstrap UCLj 0.074 



Lc::cc.:2~~~~~~.1 ~:lL~,r,~L;....::,U.;J~~~~bL~~.i:~:·',;;.~~.tG~f·:,'; . __ ~l~~I_:L .. ~;.~":~c.." .. J~:t,·.:".~iliL .... ,: ........ :,~.c;: . .L~.' ,<~D·} .. J.·: .... ,';.;,. .Sl~.c_ ... _~·:·L: .. lli:· . ::i~:.,: .: . 
Data not Gamma Distributed at 5% Significance Level; 95% Chebyshev(Mean, Sd) UCL! 0.0967 

.............................................. " .................. - ............................................................................................................................ -... .. ...... 1 .. ·--.. _ .. ·............ .. ............ _ ............................................................................ __ .................................................................... ~ ........................................... . ...... · .. · ........ T· .......... · i 97.5% Chebyshev(Mean, Sd) UCL i 0.118 

............................................................................................................. _ ....................................................... " ................................. -................. , ...................... _ .......... _ ..... ,............................... .. ........................... , .......... -................................................................................. _ ... _ ............................................... _ .... + .... _ .................................. . 
Assuming Gamma Distribution I 99% Chebyshev(Mean, Sd) UCLI 0.159 

............................................................................................................................................. -.................................................... _ ......................... , ................ _ ......................... ) ...................................................................................... _ ......................................... _ ............... · ............ · .................... · ...... · .. · ........ ··· .... · .. · .. · .... · .. ·1 ........................................... . 
95% Approximate Gamma UCLI 0.0597! 1 

:.:: ........ : .. :: ..... : .. ~:.:.:: ...... ::::.:~~::: .... : ........ ~.: ... :.~ .. : ........ : .. ~.::.: .. :.:~:::: .. ~-~.:.:.:: ..... :::.::.::.:.: .. : ... : ...... ::: ... :.~ ..... :.: .. ~:.::~::: ..... :: ..... ::.: ......... :·· .... ] .... :·::::::·:·: .. : ...... ·:·:: .... ··: .. ·· .. l[:·: .. ~:::·:~~::: .... :: ... ::.: .... : .. ~: .... : .. : .. :: .. :.: .... : ... :::.:.: .. : ... :.:.: ... : ... :: .... :.:.: .. :::~: .. :.~:.: ...... -. .. ::.: .... :.:: .. :.::.: ....... :~::~·~~:~:::· .... :·: .. ::::· .. : .. · .... :: .. :· .. :·::: .. :·I .. ::::·:: .... ~~.:.::~~: ... : .. ::: ... :.:: .. : 
Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 0.0967 

.................................. " ....................................................................... _ ..................................................................................... : ..................... _ ................................................ L ................................................................................ _ ... _ ...... _ ............................................. : ....................................... , .......... _ ... _ ....................................................... . 

·Res'liii .. o·r· .. 1i2 .. S'[)[ .. (en·(ios'lj'lfa·n .. ·s'lJ'iiiite)"' ............ , ..................................................................................................................................... _ ...................................... -....................................................................................................................................................... -............................ . 

:~~:::':~.::.:::~::~~::~::.:::'::.'~'.:::::'~~:~"~'"~".:=~:::~::":.:' .. '.':'::':::~~~'~~~:~!~:~~~~:::".":'::.:::~:::::':.~:.:"~~::::':":."":~.':.'~':::::.'~~':::,,:::·'::':~':":":::]1":':·::~':·,,::':'~:':'~,,~':.: .. ::: .... : .. :: .. : .... : .... : .. : .. :: .... : .. ::::::~~.~=~~~~~~~:r.~~~~~~~~i:~~~:~~::~·:·::·:::· .. ~ .. ·:::::·:~:·:·:l· .. · .. :·:: .. ::::~~::::~ .. : ..... ::: ... ~:::: 
MinimumI1.3250E-4 Minimum of Log Data -8.929 

=~~-::-~::~"=---=~-::-:::=~:~~=~~=~~~~:~~~~~~L~~~~~r:::::=:~~-==-~~":~:==:::~:=:::.~~~~~~~;;~~~~~ :=~i~~~= 

.................................................................. _ ......................................................................... _ ................................................................. ~.? -.............. ~·:·~·~·~ .. ~1L. .... · ...... · ...... · .... · ..................................................................................................................................................................................................................................... .. 
Coefficient of Variation 4.216 

.................................................................................... -~ ... -.................. · ................ ·_ .... · ...................... · .... · ........ · .. ·Skew·ness ........ · ...... · .. 7~243-.. ··--··· ...... ·· .. · .... · ........ · .............. · ........ ·· ................................................................................................................ _ ....................................... _ ............................. _ ..... . 
•••••••••• _ ..................................... , ......... M ••• _._ •••••• _ •••• _ •• __ .......................... M .......... _ •• _ •••••••••• _ ............................. _.~ •••••••••• •••••••••••••••• m ••••• __ ...... .. ••• _ ...................... _ •• _ •• __ ...................................................................... _ ......... __ ...... ,_._._ ................................................. ...... _ .................. __ ......................... ~ .... , ...................... ~ ............ _ ......................... . 

Relevant UCL Statistics 

.. : .. :~:.: ..... ~~:::~:.~ ... :: ... ~ .. ~~~~: .. :.: ... : ........... :: .. :: ... :: .. ·~~~~~T:~~~~:r.~~~~~:~:~:::!~~E .. : ..... ~::· .. ~:·: ........ :.:: .. ·:::·1·::::·: .. :::·:·::·::: ...... ~~:·:: ... : ..... ·1.: .. :::.: .. :.::: ..... ~: ... ::::.: .. : ... :::.:.:::: .. : ... :.:.::: .. :~:~.::: .... ~~~.~~ .. ~ .. ~~~! .. :~~~~~~~~~~~:::~~:~~ ........ ::: .. :::::~::~ .. :.::::.:~~ .. ::.~~:~ ... ::: .. ~ .. : ... :.:::. 
Lilliefors Test Statistic 0.424 Lilliefors Test Statistic I 0.34 

Data not Normal at 5% Significance Level I Data not Lognormal at 5% Significance Level 

:::~~=~~::==:===~;;;;~;;:=;;~;;~;:~=~=~::==:=::::=:I:==--::-=-~=:=::::;;~;~~~;;~;;~::=:=:=:-::-=~:=::= 

=:==_::===~~~~~~E~l~~~~~=~===-~-~=~~:=:~=======~=-=~~i~~;~;~~E=;; 95% Adjusted-CLT UCLI 0.00431 97.5% Chebyshev (MVUE) UCLI 0.0019 

................................................................................................................................................................................................................ -...................................................... l. ..................................................................................................................................................... _ ............................................................................................................. . 
Gamma Distribution Test I Data Distribution . 

. :.::.: .. :::.:.: .. ::: ... : .. : .. ::: .. : .... :.: .. : .. '::.::.: .. ~ ....... :.: ....... :.::: .. ::~ ... :~ .. :: .. :::::: .. :: ... :::: ..... : .. :: .... :.:·.~~ .. ~~~:~ .. ~.~~~~::.~~~~~~~~~~·I~:·~ .... ·.~~?~~·~~~:I: .. :~ .. ·:.:: ..... :: .. : .. :: ... ·~~~:·:~ .. ~: .. ~~~:·~~:~~~~: .. ~·, .. ?.i~ .. ~~~~~~~~~::~!.~~~i:~~~~~:~::.~·?:::~·~~:·~~:~~:: .. :·~:.~ .. ::: .. ~.:: 
Theta Star 0.00541 

............................................................. _ ...................................................................................... ~ ............................................................. '1" ........................................ , .......................................................... - ......... _ ..................................................................... _ ................ , ........................................................... _ .................... _.-.. _ ...... .. 
nu staq 60.65 ! .......................................................................... -................................ -.................................................................... -......... -..................... t .. · ........................................ ·"' .. · ...... · .. · .... · ................................................................................. _ ................ _ ............ -........................................... _ ................................................................................ .. 

Approximate Chi Square Value (.05) 43.74 I Nonparametric Statistics 
................................... _ .......................... " ............................................. _ ............................................................................................. · ............ ,· ...... · .............. · .. ·· .... · ........ ·1· .............. ·_ .... _ .... _ .................................................................................... __ ._ .............. _· .. · .... · ............ · ........ · .......................... · .............. ·-T ......................................... .. 

Adjusted Level of Significancel 0.0471 95% CLT UCLI 0.0035 
....................................... " ....................... _ .......................................................................... _ ..................................................... " ................ 11 ................................................. " ................................................ _ ............................. , ..................... _ ...... - .................................................................................................... 11 ...................................... .. 

Adjusted Chi Square Value 43.48 I 95% Jackknife UCL, 0.0035 

tl .. ::.::~ .. :~ .. ~~~~ .. ~~ Anderson-Darling Test Statistic I 15.84 ! 95% Bootstrap-t UCL 0.0080 ........................................................................... ~ .............................................................. _ .......... _ ............................................. " ........ _ ..... 11 ................................. _ .... ..1 .................. , ... "" ............................................................................................................... · ........ ·· ...... ·_ .......... · .. " .... · .. · ........ " ...... · ............ · .... · .... 1 .............. " .......................... . 
Anderson-Darling 5% Critical Value 0.849 J' 95% Hall's Bootstrap UCLj 0.0090 

............................................................................................. _ ........................................................... " ................................................. _ ............................... -.. _....... .. ..................................................... - .................. , ........................................................... -.............. " ..... " .............................. " ....................... J.-.. " ....... -........................ .. 
Kolmogorov-Smirnov Test Statistic! 0.343 I 95% Percentile Bootstrap UCL} 0.0036 

........................................................................................................ _ ...... __ ............. , ............................................. _ ....... -................... · ............ 1 .... · ...................................... ~ .... · .. ·" ............ · .............. · ............................ -......................................................... - ... _ ......................................... _....................................... .. ............ -...................... .. 
Kolmogorov-Smirnov 5% Critical Value 0.106 i 95% BCA Bootstrap UCL, 0.0047 

............................... " ... _ .. _ ............. _ ................ _ .... _ ................................................................................................................................. _ .... , ........................................... , ............................................................................................................................................. · ...... · .. · .... · ........ · ........ · ...... _ ...... _· ...... · .. · ............ ·"'1 .... ·_ .................................. . 
Data not Gamma Distributed at 5% Significance Level I 95% Chebyshev(Mean, Sd) UCL, 0.0060 

Assuming Gamma Distribution ! 99% Chebyshev(Mean, Sd) UCL/ 0.0112 
..................................................................... -.. _ ... _ ............................. -............................ - .... - .... ~ ......................................................... ·1 ........ · .................................. ·: .......... ··· .... _ ........ _ .... · .... · .................................................................................................. _ ..... --.-............................................................... ~ ................... "' .. -............... .. 

95% Approximate Gamma UCL 0.0027
1 

I ........................ _ ..................................................................................................................... _ .... -........................ _ ................... _ .................. 1 ............................................ --... , .................................. " .................... _ ........................................... -... _ ...... _ ................. " ..................... _ .... _ .......... _ ........ _ ............. , ........... __ ........................ . 
95% Adjusted Gamma UCL! 0.0027; ! 
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i ! I 

.......... -.............. -...... ''''''-.'-'-.. ----.-.'' ... ···"·p·otenti·a'f'iJ'cC·to·Use·'''''·-··'·''·''···'···''''····" .. L..... ··""···""""l····"·······-,,·,,""""-·,,,,·,,·,,·,,-··,,··,,·"'lJ'S·e"~ii:·5·%"C"hebYs·hev"·('f\.1·e·an~·"sdfij'(5'Li"··-···""o~'0'077 
" •. "" .. "" ............ _." ..• """ ••.•...•. " .• "" .. " ..•• " .. _ ..•• _ ... " .•.•. " •• _"" .. ""."" •• __ " .. ""."".""._ .• _"" ... '." •. " ••..•.• _ •• "." .•.•.• " ........... "" •. "_".,, •• _ ........ " •• "".!." ....... " ........ ".""."." •..• _"" .• "._ •. _ .• _._ .. _"" •..• _" .• ,._" ..••... "._ .. "."."."._"""" .. " .•. ""."."" •• _ ..• __ .••. " .............. " ........ _" .. L. •. " __ ",, •••..• _.,."."." 

Result or 1/2 SDL (endrin aldehyde) 

.... " ............................................................... " .............. -.......... " ................................... _ .. " .. -..... ··· .. ·-"-···· ... ···· ... ···· .... ·"Generai .. Sta·ils·ilcs········ ............... " ........ "." .. "" .. "" ... "-"" ... "" ..... " .. "" .. _ .......... " .. " ........ " ............ "" ............... " .. """." .. "",,." .... " .. """ ....... -." 

...... " .... "" ...... "." •.•.• " .....•• " ....... -... "." .•........•.•. - ..... " ..... " .. "".""."." ... " .... " ........ " .. "" .. ,, ............... " ...... "" ............... "..... ···"· ..... ··" .. ""·,,·····""···T··"·"·····,, .. · .. ·····,,,,·,,""""" ..... " ... " ......... " .. " ... "" .• ""." .. "-...................... - .. ,,-..... • .. · .... " .... · .. ···"""··"·-·,,···,, ... · .. ,, .. ,, .. ,,· .. "· .. · .. 1 ... ··· .. · .. · .. · ............. "" ......... .. 
Number of Valid Sampl 83 ! Number of Unique Samples 69 

" ................................... "" ........... " ... "." ......... _" ................... • ....... • ... "_ ... • •• 0".· ••• " ... 0"."_"""""" .• "."",,.,,"" ......... " ........ " " .. " •• ".".""" ... """ ... "." .... 1...,, ........................ ,, ...... ,," ......... " ........... _ ... _ .............................................. "" ...... " ........................ " .... _ ...... _ ..... " ... " ................................................... " ........... . 

~:::.: ... ::.:::::::.:~:.:::.:::.:.:.: .. ::.::~::.:.~::.:~.::::: .... :: .. : .. :::.:.: .. :::.::.: ... ~:.:.::~~~:.:~~~.~~~~.~~~~ .. :.::::~.::::~:.:.::::::::~::.:.::::.:.:.~.:::·:·~:·~··::·:::·:·:::·:·: .. ·:··: .. :· .. ::::::·:: .. ·l'[:·::·: .. :::::.:: .. :.::::.: ........ :::: ..... :: .. ::: ....... ~ .. : ... :.:~ .. : ... ::.~~.~=~~~:~.~~~~~~~.::~~:~!.~~~~:.: .... ::::: .. :: .... ~.·::: .. : .. ::·:·:·1 .. :·:::: .. ·:·: .. ·::·::::: .. · .. :·:· .. :·: .. · .. : 

MinimumI1.6800E-4 Minimum of Log Data -8.692 
................................. "' .............................................................................. _ ............................................. u ............................................................................................................ _ ..... ~ •. _._ ••• ~ ........... ___ •••• _ ....... _ ............................ ............................................................................................................................... _ •••••••• _ ........................................................ . 

~aximum 0.0738 . Maximum of Log Data! -2.606 

::: ... ~:.::.::::: .... ::~: .. :.:~ .. ~~:.:~:::.:::.:.:::.: .... :::.:.: ... :.: .. :: .. : ... :.:.:.:.:.: .. : .. :::: ... : .... ~:~ .. ~ .. :::~ .. :.~ ... ~: ...... ::.::: ... : ..... :.:.:.~.:~:: .. : .... ::.::: .. :::::.::::~~~ .. ~· .. 11:·~ .. ··.:.·.:: ... ·?:·~:?~~11·:·: .. ·:~·:::·::: ... :::~~~ .. :.: ... :::: .. : ... ~:.:.:::.:.:: .. :.~ ...... :::.:::: .. ~:.: ... :: ..... :.::: ... ~: ... ~ .. :.: ..... :::.:.: .. :.::::::.::::.·::::.· ... ~:~.~~: .. ~~::~~~.:~~~~~I·:.·:.·=?:::~~.~:: .. :::.: 
Median 1.9500E-4 SO of log Data 1 1.421 

............................................................................................................................................................................................................................................................ _ ........................................................................................................................................................................... _ ............. _ .. _ ....................... ..1. ........................................ .. 
SD 0.0089 I ................................................................................................................................................................................................................................................................................................................................................................... _ ........................................................................................................... + ........................................ . 

Coefficient of Variation 3.782 I ...................................................................................................... __ .......................................................... · .. ·S·kewness ...... ······ .. ····6j~·8 .................... -.......................................................... _ .................................................................... _ .............................. ····-···· .... ·· .. ·· .. · .... ·T·· .. ·· .. ······ .......... ·· .. · .. · .. ·· .... · 
.............................................. _ ............................................................................................ _ .................................... _ ................................ __ ...................................................... _ .................................................................... _ .......................................................................................................................... 1... ......................... _ ........... . 

......................... -............................................................................................................................................... · ....... · .. ····· .. ·· .. · ................ · .. Re·ievl3"rit-UCCStati·stic·s .... · ................................................................................................................................................................ _ ........... -.......... --........... .. 

........................................................................................................ _ ................................................................................................................................................ ] ............................................ _ ..................................................................................... _ .................................................................................................... -......................... .. 
Normal Distribution Test Lognormal Distribution Test 

.......................................................................................................................................... _ ............. - ............................. _ ........................ '1" ............................................. - ..................................................................... -._ .............................. - .................................................................................................... .,.. .... _ ................................ . 
Lilliefors Test Statisticl 0.403 Lilliefors Test Statistic I 0.36 

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 
............. ~ ......................................... ,-.... -...... , ....................... -........... , ....... -............... _ .. _ ........ , ........................................... _ ..................................... . 

95% Modlfied-t UCLI 0.0041

1 

99% Chebyshev (MVUE) UCLj 0.0036 

................................................................................. ·Gam·i1l'a··'5is'iil"hutiOn .. Tesi .. ·· .. ·· .. ···· .... ·· .. ··· .. · .... · .. · .... · .... ·· .... ···· ........ · .... ·· .. ··· .. r .. · .. ···· .... ·· .. -.. ·· .... · .. · .. ···· .. · .... ·· .. ···· .. ······ ........ · ...... · .. · .. · .............. biiia··O'istii·bu'ii·o·n·· .. · .. · .... ······ .. · ..... · .... ·· ...... ·· .. · .. · .. ·· .. · .. ·_-...... · .. · .. · ............ . 

....................................................................... -............................ ····· .... _· ........ _· .. · .... ···j( .. star·(bias .. co-rrectedyr ...... · ...... ··0·:387 .. +··-· .... ·-.... · .......... ····ba·ta .. do· .. noi·ioi"iow··a .. ·6iscei·n~ib"ie··6fstiib"ution .. ·(6:<j·5f .... ··· .... ··· ........... .. 

-~:=-~~::::~::~-~:~-:-:=:==:-=:=~===:-:=::!~~!~:~~~11.=·:·~ .. ~·~~?·?~::~11!·:::·· .. ·:··~:···:::·:· .. ·::~:··~~:·: ... :::: ...... :.~: ..... :.:: ... ::~ .. : ... : .. ~ ... ~ ... :.::.:.:.:.:.:.:: ... :: .. ~:~:.~.:::.::: ...... :.: .. :::::.~ ........ :~: .. ~::.~::: .. ::: ... :.::~.::::.:::.~:.~~ .. ::: ..... :.~~: ..... :: .. :.:: ... : .... ::: .... ::: ... :: .. : ... 
nu star 64.22 

.......................................................................................... · .. · ...... · .... AdJUsted"'"Level"oTs·j·g·n·ifi"ca·n·cet .. · .. · .. ···· .... ·6:·047·- ............. _ ............ -................................................. ·········· .. ··· .. · .. · .. ···· ............ · ........ ··· .. · .......... --...... · .. ··95%· .. cCfu·CLT· .......... ·····6:·6039 

.................................................................................................................... _ ......................... _ .......... _ ...................................................... ,!.................................... . ............................................................................................................................................................................ --................................. ~ ..................................... .. 
Adjusted Chi Square Valuel 46.52 95% Jackknife UCL! 0.0039 

................................................................................................................... -......... - ........... _ .............................................................. +.................................... . ........................................... --............................................................................... _ .... - ..................................... - ................................... ,t ............. - ........................ .. I 95% Standard Bootstrap ucq 0.0039 

Anderson-Darling 5% Critical Valuel 0.844 I 95% Hall's Bootstrap UCLI 0.0097 
.................................................................................... _.Koi-mog·o·rov=S·iTIi"r·n·ov··Test·S·taiistl ···· .... ·6:·363· .. T .... -···· ........ · ................ · ...... · ........ · .. · ...... · .. ········· ............ ·· .. ·· .. ·· .. ·95%···PercentiYe· .. Bootstrap U ........ · .... b .. ~OO~i"1 .. 

! ......................................................................... _ ............................................... -................................................................................. · .. ·· .. ··· .......... ·· .................. 1······ .. · .... _ .. · .. ·· .. ······ .. · .... · .. _ ............................................................................................................ _ ..................... -................ _........... .. ............................ .. 
........ Kolmogorov-Smirnov 5% Critical Value! 0.105 I 95% BCA Bootstrap UCLI 0.0050 

i! 97.5% Chebyshev(Mean, Sd) UCL! 0.0084 
.................................. _ ............................................................................................................. _ ...... _ .............. __ ................................. 1. ........................................ j .................................................. _ ....................................................................................................................... _ .................................. l ..... _ .... , ...................... . 

Assuming Gamma Distribution I 99% Chebyshev(Mean, Sd) UCL\ 0.0121 

95% Adjusted Gamma UCLj 0.00321 i ......................................... -.................................................... _ ......... -............................................... -...................... · .... -.... · .. ··· ...... · .......... r·· ...... ·· .......... · .. · .. · ...... ··· .. l ........ · .................................................................................................................................................................... _ .............................. 1"' ....................................... .. 

..................................................................................... ····Potentia"i"ilCCto .. use .. · .... ---.. · .. · .. -... · .. -.... · ........ ··1 
..... • .. • .. • .... •• .. ••· .. • .... ••• .. ··1·· .. ··-.. ·· .... ·· .. ·· .. ··········· .... · ........ ·· ............ · .. ·"U·se .. 9·7·~5O/~·c·hebyshev-(rv1"e·a·n·; .. ·s·d"f·U'c'Ct· .... ·· .... -.. o~0·68 .. 4 

............................................................... _ .................... _ ........ - ............... - ..... - .......... - .... - ......... - ........... ~- ............. - ............. - ............ - ........................................................... : ...... - ..... - ....... _ ....................... - .................... -................ _ ................. _._ ......................... -...... - ................................. - .. ~ .... - .............. -.... --.......... --.!-................................. __ .... . 

Result or 112 SDL (endrin ketone) 



General Statistics 
............................. -...................... -.... -._ ......... -.. -..........•............... _ ....•.............. -....................................................... -............... ·····-····---·,······ .. ·····-····-··_···············T·· ................. -..................... -.. -.. --...... _ ..... -...... --.-... -..... _ ... -........... --.•.. -..... -.-................................. -........ --............... -.. -................... ,._ ..................... -................ . 

Number of Valid Samples i 83 I Number of Unique Samples! 67 
....................................................... -_ ... _ ........ _ .............. _ ..... _ ............. _ .......................•.......•.. _ ................... .,..-..................•................................. : .. _ ............... - ........... - ...... -.: ......... - ....... _ .... __ .... - ......... _ ....... -.-............... _ .................................................. _ ......•......... _ ............... _ ... _ ......... -......... _-_ .......... _ ............. _ ... !. .................. -_ ....... -- ........... . 

..................................................... _ ......... _ .................................... _ ................................ , ........... , .... _ ..................................................... -........ _ .... , ... _ .. -................... _ ....... _ .... J ................................................. , .... , ......................................................................................................................................... _ ........ _ .... -._ ..................... __ ._ ...... -... _ .... __ .. -_ .. 

Minimum 12.1300E-4 I Minimum of Log Data I -8.454 
..... -........ --............. _ ............................................... -.......... -....... -.. -............. -·········-·--··-············-················-Ma-x"im·u·mT················C):·02··· .. ··- ................................. -.... -...................... _ .......... _ ........................................... ···-···--M-a·xfmiJm··of-Lo·g···6a··-··T·········~·3·.-~3"1·2·'-"·· 

..... _ .................................. -.......... -.................. -.......................... -..... -............ -........................................................ ········M·ean ···············-6:601"6 ........................................ _ ...... -.......... _ .... -... -............... -........ -.. -..... __ ............. ······ .. ····· .. ····M·ea .. il···ofi'o·g···Data ,··········~:f·5·5·4··· .. ··· 

SD 0.0034
1 ..................................................... _ ................................................ -......... ········· .. ···coefii"ci·s-nt .. ·of"Varlat"io·;; ···········-·····2·:·05·········1·············-· .... ···· ................... -.......... -.. -_ ..... --...... -.... -...... -............................... -......................................................................... ················r .. ·······-····· .. ··············· .. ···· 

:=:=====~==:==:~~~=::=0~;~;~ii~;~~I-:==-~~~;:E==:==~==~~=:===:~~~;~1~;~;~~~~11=~;~;= 
Lilliefors Critical Value 0.09731 Lilliefors Critical Value 0.0973 

....................................... __ ..• , ...... _ .................................... _ ..... _ ................... _ ........ , ... _ ............................................. _................. . .................... _ ....... _ ....... L ............................................................................. _ .................................... _ ......... _ ................................................................................ _ ... _ ........ _ .......... _ ... _._ ........ . 
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

........................................................ ··_·······_···········Gam-ma··i5istrlb·utlon··Test···· ............................... -........... _._ ..................................................... _-.... --.. -.... -.............. · .. ····· .. ·······_········· .... i5a·iB··51stilbuiion········ .............. -..... -.............. _ ......................... _ ... -... _ ............ . 

k star (bias corrected) 0.528 Data do not follow a Discernable Distribution (0.05) 
................................ -............. -...... -.................................... _ .................................................... -......................... ···· .. · .... · .. ······· .. ············ .. ··_·1 .. ·· .. ·········-···············-.. ··_·1 .. · .. ·········-.... ···· .. ······_ .. ······ .. · ................................................................................................. -............ _ ....................................... -.................... -..... -.. -.. -... -.. _ .... -..... . 

nu star' 87.68 

Approximate Chi Square Value (.05) 67.09 Nonparametric Statistics 

:-::===~==:===~:=~~~~~~~~~~~~~\~=;l{~::=====~===::=~=:;5~:;;:i~~~~~i::~S 
l:::·:::·:··:-~::?:::??~~ 

Anderson-Darling 5% Critical Valuej 0.815 I 95% Hall's Bootstrap UCL, 0.0024 
... -...................... _-......................... _ .. ·······················Koi"mogo·rov=S·mirn·ov··Test· .. Staiistic]t .. -.. ···-···-oji3···l··········_·······_··_·· .. ·-........................................................ ·········95%···percen·ti'e···BooistrapTfcCII .. -.. _.--.. ·0·.-6623 
....................... -................................ ············· .. koi"lnog·orov=S·mlrn·ov·S .. %···criiicaT\/a·lu·e r············ .. ·6:T63·· .. IL.······-······················ ...................................... _ ................ ···· .. ···················· .. ·····~i5·O/~····BcA·Booisti:a-pTfcL' ··-··----··0-:·0025· 
························ .. ··Da·ia-no"t""·Ga·mma···bistri"bute·d··ai··S% .. ·S·lg·il"iti"ca·n·ce"Levei···················-.......................................... _ ...................... ··············· .. ······· .. ·· .. ·····95%···Ch·e"by·sh·ev(Ms·a·n;···sdf"tJ"cCI·············-··cL6633 

Assuming Gamma Distribution i 99% Chebyshev(Mean, Sd) UCL! 0.0054 
. I I 

95% Adjusted Gamma UCLI 0.0022! ! 

...................... -.. -................................................... -............ -.............. --.................................... - .. -......... _ .. --........ ······ .... ·· .. ·······················1······-············ ...................... ~ ........ ~-........ -........... -.............. -................................. -............ _ ................... -........... -.. -.... -.... -......... - .......... --........................... -............ . 
- ! 

General Statistics 

Raw Statistics Log-transformed Statistics 



~.~~ ••.......... ,_.:.~ .. k.~ ... __ jJ-··,·t_:I._ ... _~-'--~~:.l.& . ·· •• ·'.· ___ ~uLc_ ... 1Jc.:~L~ ..... L.~ .. _ ... :: .... L;~Jf·:::·~t~~ .. ~~J_.~. __ 2.2~~L_··.·.·. _~·-;:·b~~jj\ill~i"~_,U~~::2:fu2,_c_~:~L ... _.s":~·,}·; 
................... _ ............................... __ ...... _ ........ _ ........ _ ....... _ ....... _.............. Minimuml .0.00531 Minimum of Log Datal -5.231 

Mean! 0.799 I Mean of log Datal -2.284 

............. ~ .......................... _._ •••• __ ••••••••••••••• __ ............................. _ ........ _ .................................. _ •••••••••••• _ .................................... _ •••• _ •••••• __ ....... ~................................... • •••• _. __ • __ ••• __ ••• •• • • •• .. ..... 0- ,_ •••••••••••• _._ ... _. ••• ..... • •• _ _, ... ' .......................... -... •• •• • • _ ..................... . 

SDI 1.943 ! I 
. .... ....... ....... .. .............. '" -, . ..... ....... . ............. -.... ,-.- ....... - n.... .. .. . _.. . ........ i .................... ~ ............. " - ... _. . . ..... _ ... u ................. - .............................................................. ~ ........................ --........ -....... . 

~- -~~-_~-~_~ -~= __ :~~~ __ ~~~~o~~~c:::~~~~g~;L _ ::~~~L~--~:~-_~~ _ --- --- -~-_-_ :-_---~-~_~:-:_~~: __ -:- .. ~=i~~~~~=:: 
Relevant UCL Statistics 

...................................... --...................................................................................................................... -..................................... · .. · .. ·· .................. · .................. · .. · ............ 1· .... ·-· .......... ·· .................................................... -.... -..................................... -.... _ ............................ _ .................... -.......................................................... _ ...... .. 
Normal Distribution Test Lognormal Distribution Test 

.......... ---................................... -.................................................. -.................... _ .............. , ........ _ .................................... ·· ........ · .. ·-.. ··-·1 ...... · ........ · .......... , ............ ···1' ...... · .. ·· .. · ... -................ -...................... -............ -.................................................................. -.... -............ -.... _ ......... --...... -... _ ..... -.......... -... 1"' ........ , ......................... - .... . 

Lilliefors Test Statistic 0.341 I Lilliefors Test Statistic I 0.089 ......... _ ...................................... -......................................................... -..... -....... _ ............... _ .......... -................. , ................................. ] ................................................. -....................................................................................... _ ... -.......................................................... -............................. , .... · .. · .. · ........ 1 .......... · ............... · .. ··-.... ··· 
Lilliefors Critical Value 0.0973 Lilliefors Critical Value 0.0973 

·· ...... · ...... · .. · .......... · ...... ·-·-.. · ...... ·Data .. ·o·oi·f,j'orma·i· .. at .. 5"'% .. ·Slgri'iii'ca·o·ce·-Cevef ........................................................ ·_ ...... · .. · .............. ·Data·iipp·e·a·r"Lo·g·n .. o·r·maf .. at"·S%·Signiii·canc·~ .. 'Ceve"' ........ -.......... · ...... · .. -.. .. 

.............. · .. , ...... ·· .. -.. -...... · .. · .............. · .. · .. · .... · .. ·Ass·lJ'm"i'ng· .. ·N·o·m;·aTDI·strl'buiion--........ _· ...... · ...... · ............ · .. · .... · .... · ...................... -.. -· ........ ·-· .... · .............. · .. · .................... · .... As·s'l'm'i'n·g··'Co·g·norma·j .. ·Oi'sl'rih ... utio·n .... · .... · .............. · ...... · .. · .......... -· ............... . 

-~~-~~~~~~~~~~;~~~i!;-~;~~;~f--~~!~~~~~i{~i~~I!j!!~~~! 
.... _ .............................................. _ ......... , ............ , .................................. _ ........... __ ... _ ...... _ .......................................... -... -... _ .... , ..................... --.. --......... -........... JL ................................. _ ............ _ .. _._ ............................................................. _ ... _ .. _ ....................................... _ .. _ ................................ _ ....................................... _ ..... .. 

Gamma Distribution Test Data Distribution 
-_ .......... _ ... -.............. _ .......................... -.......................... · ... · .. · .... · .. · .... ·· .. --.... -k-sta·r .. ·('bias .. ·correcied')j· .. -· ...... · .... '6·:326· .. ·r .... -· .......... ···-.... -· .. -Oata· .. a·ppe·arT~og·n·o·rmai"'ai .. S% .. signiflca·il'ce"Leve"' .. · .......... · .. · .. -.. ·· .... _ .. 

::~~:::~:~:~~:.~:.~.':~: ......... : .. :~: ...... :: ..... : ... ~ .... : .. ~ .. ::: .. : .... :: .. :::: .. ::~~=: .. :~~: ...... :.: .. :.~.~: .. :~ .. ~ .. -. .. :::.: ... ~.:.:-.: .. ::~!~~~~ .. ~~~:~ · .. ·:· .. :·-.::· .. :~~:~·~~·: .. l .. ~: .. ·::·~~·~·: .. :,~ .. ,~::::~ .. :::: ...... ::: .. :: ... : .. :::.: ... : ... :~ ... : ...... :::: .... ::: .... ::: ... :~~:::.:: .. : .. ::: .. ::: .. :::: ... :::.:::: ...... ~: .... :.~:::::.-.-.:: ..... :-.:.:::.: ... : .... :.:::: ... :.: ...... ::.:: .... : ... ~ ... : ..... :.: .. :.::'. 
nu star 54.08 

-........... -......... -...................................... __ .. __ .... _ ............... · .............. · .. · .. , .. · .... · ............ · .......... · .. ·M·_ .. _ ........ ,· ...... _· ........................ + ............................................................... _ ........... _ ................................ _ ...................... _ .................. -......... _-... -........................................ _ ............ _ ........... _ ............................................. -... .. 
Approximate Chi Square Value (.05)j 38.19 I Nonparametric Statistics 

.-... -............... -........................... ,-........... _ ............................. _ .... -................................... _ ......... -........................... - .................... - .... · .. , .... · ...... _·_ .. · .... · .. · .... 1· .... · .... · .... · ............ , .. · ................ ··· .............. -........ -... -........................... -..................... _ ..... _ .... - ..... _ .................. _ ......... - .......... _ .. -......................................... .. 
Adjusted Level of Significance, 0.0471 95% CLT UCLI 1.15 

............................... -.................... -.................................................... -......... , .......................................... -........ --................. · .. -.... · .. · .. --·· .. ·1' .... •· ...... · .. · .. · .. · .. -........ · ...... 1 .. · ...... · .... · .. · .................................... _ ... -............. -.................................................... -.. --.. --..................... -............... -...................................... -............. _ .. -... .. 
Adjusted Chi Square Value i 37.95 95% Jackknife UCL 1.154 

.................................... -...... -...... -........... -.............................. -... -............................................................ _.-................ · ...... _· .............. ··· .. ·i .............. · .. ·-·· .. · .... · ...... · .... l· .. ·· .......... · .... -............................................ -........................................... -............. -................................................ -......................... -. . ...... -.......... -.......... -... . 
, 95% Standard Bootstrap U 1.149 

.................................... -.................... -........................... -.. -............ , ........................................ _ ............. _ ...................... , .... -·_ .. · .. · .. · ...... f .... ·-.... -.. ·_·· .. ·_ .... ·-· .. ·--l ........................................................................................... -..... -....... --.... -... -............ · .... • ............ · .............. ·• ...... · .......... • ........ -........ · .. ·· .. _ .. ·1· ............................. , .......... .. 
Anderson-Darling Test Statistic 3.83 I 95% Bootstrap-t UCL 1.4 

.... -... -._ ................. , .. -.............. -.................. -................................... _ ....................... - .............. - ............. _ ................. - .... -.................... -, ... -............. -............ _ .. -... 4 ....................... - ........................... -.... -.................... - ... -....................................... · ............ · .... · ...... · .............. • .................. , .......... · .... -.............. ·t .......................................... . 
Anderson-Darling 5% Critical Value 0.859 i 95% Hall's Bootstrap UCL 2.632 

.:.:~~~ .. : .. :' .. :: ....... :.: .. :::.~.~.:: .. : ... : ... : .. :.: .... :.~ .... ·:: ... ·: .. ::·.:~~~~ .. ~~~:~~~.:~:~~~.~~:~~·~!~_~~::~~~~t.i~~~~ll·:·::~~:~:: .. ~·?:.~·~~·~r:·::·:·: .. ·::~:~ .. :~·~~~~~ .. :.:.-..-.-..:.-. .. :-.:: ... -.:.:: .. :.::: .. ::-..-.~.~.:~:::::~~~~~~ .. ~-~:~~~:~~:~~:::~~~~~~~~~· .. ~~·~t:.-.-.:.:·":::~:.:·!'~?~:.: 
Kolmogorov-Smirnov 5% Critical Value 0.106 ! 95% BCA Bootstrap UCL! 1.304 

::·:::·.::· .. ::-.~ .. : .. ~:?~.~:-.~.~~~~.~:~:~·~:·~i:~~~~~~~~~:~~: .. ~~ ... ~~~~~~:~~.~.~~ ... ~~~~~::: ..... :.~_ ... :.: ... :.:.:.'r[.::: .... ::.: .. ~ .. ::·:·::: .. ·~.::::::· .... :::: ... :: .. ::: ..... ·=:.~.~~.: .. :::.::: .. :.:~~~~ .. ~~ .. ~~~~~.~~~0.:~:~.~.:.:.~~~::~.~ .. ~[ .. : .. :: .. : .. ::~ .. :?~~ .. 
! 97.5% Chebyshev(Mean, Sd) UCL! 2.131 

-~==~=~~=:~~~:==~~~~t~~;~i~~~~~E~-~~~a=~~:~~====~_==~9~:~=~=~~~=~~=~=~j=~~~==~ 
95% Adjusted Gamma UCL! 1.139 I ! 

.:.:-..:~: .... ::.~.:~~~ .. : .......... -.: .. :.:: .. :::.::: ... :: .. ::: ...... : .. : ... ::: .. : ...... : .. :: .. :::::::-.~.-.:.: .. :~: .. :~ .. ~=: ... : .. ::~~ ..... :: ... :::::.:::::.~~~.: .. :: .. : .. ~:.:.:.: ... :.::::.::-..:.-::1:: ...... ::.:.:.:: .. : .. ::: .. :.: ... ::.::: ... :]'1:::: ... : ........ ::.-.~::.:.::::~::.:: .. ::~: ... :: .. :~.:::: ..... : .... : .. : .. :: .. ~.:.::: ....... :.::: .... :.::.:.::: .. :: ... :: .. :~.-..:~:.::~ ... : ...... ::::.::: ... ~ ...... :: ... :: ... :.:.:::::: .... ::.::~:::.:: .... '.:''::It::====~~= 
Potential UCL to Use Use 95% H-UCL 2.656 ..................................................... _ ......... _ ... _ ........... _. __ ............................... " ....... _ .......... _ ... _ ................................................................................................ L ................ , ......... _ ...... _ ................. _ ................. _ ................................. _ .. __ , .......... _ .... , ......................... , ......................................... _ ......... .1.. .............. _ ........ "._ ... _ ... . 

·Res·lJ'iTor .. 1'i2· .. s'[jc·(flu·o·re·nef .. · .. · .. · .... · .... · ...... ·· .... ·-.................. -....................... -...... -.... -........ -... -.... _ ........ ~ ..... --............. -........................ -..... -.... -................... -................................ " ............................................................................................................................. -..... _ ......... -........... .. 

................................ -................... -..................................................... -.............. , .. -........................................................... ···-.. ·-· .. · .......... -,,· .. ·-.. ·Ge·ne .. nif·si8t"i·stlcs· .. ·· .. ·_ .. · ................................ -..... -.. -......................................................... " ... --....... _ ..... -_ .... -.............................................. -....................... .. 

.......... -.............. -............................... -.......... -.......... -.. -.. -............ Raw· .. Statistics .... ·-.... · .. --.. · ...... · .. · ............ · .............. -· .. · .. · .... ·-.... -· .. · .... · .... ·-.. · .. r·-.. ·· .......... · ...... · ........ · .. · .................... ·· .. -·· .... ·-.. Lo·g=irs·n·sform·e·ci"Statl·sti·cs ...... ·· ...... -· .... -.. ~ ........................ -.......... -........... .. 

... -.................................................... -............... -................. · ...... ,_·· .. · ........ · .... · ...... ·-· ...... ·-.... · .... · ...... · ........ · .... -.. MI·o'im·u·m'l· ............ · .. ·O·:·O'043i .. · .... ·· ............ · .... · .. " .... · ...... · .... · .. · .... · .. ·· .... · .... · .. · .. · .......... · .. -· .... ·--.. -.... · .... -...... · .......... M'i'n·im'li·m .. ·of"Co·g-6ataT ........ :5~4~i"9··-.. · 
, , . 

Meanl 0.05151 Mean of log Datai -4.291 

SD l 0.152 i ! 
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.................................................. _ ................ _ ......................................... _._ .... ~.~.=~i.~~ .. ~.~.~._.~~ ... ~.~.~~.~.~i.~.~l ................ ~.:.=.~~ ... .J ..... _ ...... _ ................. _ .......................... _ .... _ ............ _ ............ _ .......... _ .. __ ... __ ..... _ ... _ ..... _ ..... __ ........ _ ........................... _ ........................... ..1 ......................................... . 

Skewness j 5.801! I 
.... _ .................... -................... _.-... -................................... -............ -----.... _ .......................... -................................ ---..... -..... -........... -.. _ .... _ ....... _, ..... -.... _ .................•....•.... ].-.... -.... _ .. -........................ -.............. -....... _ ............ _ .. _ ............... _ .. _ .... -.-..... -.-.............................................................................. -................................................. . 

Relevant UCL Statistics 
.-................. -....................................... ········ .. ··· .. ·· .. ·-··-··Normaf5Is"tri"bu"ii·o·n···Tesi· .... · .................................... -.................... ······· .... ······r········· .. ····················-···· .. ········ .. ···-·············· .... ··Log .. il"orm-aj""·6istrihu"iion···Test·····················-····-·-·················· ............................ . 
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Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

~~~~:~~~~~~~:~~~~~~~l~;~i~~~~~~~I~~~~~~~-~~~~I~~~~~;ij~i1~;~: 
95% Modified-t UCLI 0.08091 99% Chebyshev (MVUE) UCL 0.108 
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I .......... -.................................... _ .. -.............. _ ................... -............................. -............. -...... ---.... -.............. -......................................................... -......... -............. ·······l··---····_ .. ······· .. ··························· ...................................... -........ -............. -................................................................................................................................................ . 
Gamma Distribution Test ! Data Distribution 
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Assuming Gamma Distribution I 99% Chebyshev(Mean, Sd) UCLl 0.217 
.. · ........................................ ·-...... · .. ·-.. -...... ·_ .............. · ............ ·95% .. ·Approxl·mats .. ·Gamma .. UcLr .... · .. -...... ·o·:·o684T"'· ...... · __ ·-..... _ ...................................................... --_ ............................................................ ·-........ · .. -.......... -........................ · .................. 1 ......................................... .. 
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............................................................................ --.......................... -...... _.--............................... -.-.. _ .......... -.... -.-, .............................. - ... -'1" ............... -.. -...................... -................................................................ -...................... -..................... -............................. -............... -_ .......................................................... '1" ........................................ .. 
. Number of Valid Samples! 83 I Number of Unique Samples I 57 

........................................ _ ....................... __ ........................................... _ ..... _ .. _ ....... _ .................. _ .... __ .. _ ..... _ ........... _ ........................... _ ...... ..1. ............. _ ....................... _ .... .1 ...................... _ ................. _ ....................... _ ........... _ ....... _ ........ _ ..................................... __ ._ .............................................................................. , ......................................... .. 

..... -............................................................. _ ....... -...................................... -.......................... _.-........................ -................... -.................................. -........................ ·1 ...... ·-· .. -.................. • .... ·-.. __ ........ -................................. -............................................. -........................................... -......................................... _ .... _ .. -............ --.............. -
Raw Statistics I Log-transformed Statistics 

~===-==~-==~:=~==~==-~========;;~~~E~~~~~-~:-==~==:==~-~~=::===;~~~;E~£~~--= Meani8.2679E-4! Mean of log Data! -8.449 
......................... -................ , ......... _ .......... -.... -...................... -...... -............... _ ........................................................... _ ...................... --.. -... --i ..... -........... -...................... ~.-.................. ---...... -............ -...... -.......................... -.................... -.................................. _ .. -..... -........................ -....... _ ......... -.... , ............ 1.. ........ -.... -.......................... . 

Median j 1.2500E-41 SD of log Data i 1.205 

...................... --...... -......... ---.......... -.............................................. _ ......... -....... _.-.-........ -.. -............ -...... -..................... -........ _ ...... ---.. · ........ 1 ........ -.... · .. -.............. ·-...... ·, ................ ·· ......................................................................... -......................... -..... -.... --..... -.-...... -........... -.................... -................................ 'Y' ........................................ .. 

Coefficient of Variation 2.992 ! i 
.................... _ ................................. -...... -.... _ ............... -.. -.......... -.......... -...... --._ .. -....................................................... -...... _ .... _ ........ -... 1 ...... -........ -............. -............ 1 ................................... -...... _ ................................................................. _ .. _ ................. _ ...... _.-.... _-_ .. _ .... _ .............. __ .................... _ .......... + ..................... _ .................. . 

Skewness. 4.837 I l 
.......... _ .......................... _ ............ _ ...................... _ ................ _ ....... __ ..... __ ._ ................ _ ................................ _ ............... ___ • .1.. ..... _ .. __ ............................. 1 ............ _ .............. _ .............................................. _ .... _ .... _ ............................... _ ........................ _ .... __ .. _ ..... _ .. _ ........................................... _ ........ .L .... _ .... _ .................... _ ........ _ 

Relevant UCL Statistics 
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~=~~=~~~~~~~~~~~~~~~_:~~~~~~=~=_:=-=;~;~~~;~~t~~~;3 
Data not Normal at 5% Significance Level I Data not Lognormal at 5% Significance Level 

................. _ ........ -............... . ......... _ ........................ -.......................... _ .... _-_ ..... _ ................ _ ........................................... -..... -............... _ .............. __ ..................... -..... ···1·········_··_···············_·······_············· ......... -... - .. _ ............. _ .... -.....•....... _ ...................................... _ ................ -................................. _ ..................................... -.................... _ ....... . 

! ...................................................................................... " .............................................. " .................................................................................... " .......................................... + .............................................. _ .................................................. _ ..... _ ................................................................ _ ......................................................................................... . 
Assuming Normal Distribution I Assuming Lognormal Distribution 

·=~~::~.=~=~~=~;~~~~~~i~~~;~~~~~~r~~I_~~~:~~~1==::===:=-~=~~i~~~~~~i~~~;~~m~~~{~ 
95% Adjusted-CL T UCL! 0.00141 97.5% Chebyshev (MVUE) UCLf'9135E-4 

=~~~~===.~~==:===~~=~=~~~==~~~~==~~~O=IE~====~===:=~~~~.~~=~~=~=~~====~~~~=.===~~~ Gamma Distribution Test Data Distribution 

Theta Star] 0.00171 .... _ ........... _ .. _ ............ _ ........................... " ......... _ .................................. · .. · ...... · ...... · .... ·_ .... · .. ·· .. · .. · .............. · ...... · .. · .. · .... n·u .. sta-r ............ ·7'7·:·1·8·_ .. · .. · ...................................... · ................ · .................................... _ ............................................ , ........................................................................................................................... . 

~.:~~::.:: .. :~:.~:~::: ... ~::.:~"..:.::.::::~:".:~ .. ~.:::.~.:.~.:~~~.~~~~~~~~~::~:~:~ .. ~.~~:~~~ .. y~ .. I:~~:~( .. ?~·>.1·I.::: ..... : ... ~:?~:.~~ .. :· .. ·.I~: ... ::.::·::::::: .. ::~ .. ::·:::::::::.:.:~: ... ::: .. :::~:: .. :::::.::.::::.: .. : ... :~.~~:~~~~~~t.~!~:.~~~~~~~~~~~:: ... :.::.:: .. ::: .. :.: ...... ~ ..... ::.:: ..... : ... : .. :: .. :::: ...... : .. :.: .. :.::: ... ::.: 
Adjusted Level of Significance 0.04711 95% CLT UCL 0.0012 

............ " .......................................................................... " ................................................... -._ ............................ _ ... ,.................................... .. ...................................... "J-................................................................................................................. " .................................. _ .............................. " ..................................................... _ .............. . 
Adjusted Chi Square Value 57.65 I 95% Jackknife UCL 0.0012 

:.: ..... :.~.:~ .... ~.: ... :::~ ... : .. :::: .. :::::::.::.~::: ... : .. :~~ .. ::: ... :::::: .. : .. : .. ::: ... ::.:: .... =::.:.: .......... : .. ::~ .. ~~.::: .. ::: .. ::::::: ... ::~.:: .... :: .... : .. : ... ::.: ...... ::~~:~: .... :"::1' :::: .. :.~ .. ·:::.~ .. ~:.· ... :::· .. · .. ·.:r::.·::::~::: .. ~::.:.:::~ ...... ~::.:: .. :.::: .. ~~~: .. ::~.:::::.:: .. : .. :~:.:.: .. ~~~~~:~ .. :~.~~i.::~~~::~~~.~~:::~~.~~~~r.~~ .. 9..~.~. : ... :.:.::: .. : .... ~::~?~~:~ 
Anderson-Darling Test Statistic 19.32 I 95% Bootstrap-t UCL 0.0017 

......................................................... _ .............. " ............................... _." .................. -......... _ ............ _..................................... .. ...................... · .... ·1 .. · .. _ .................... · ...... ··_ .. · .......... · ..................................................................................................................................................... _ ............................... _ .. _ .............. .. 
Anderson-Darling 5% Critical Value 0.825 95% Hall's Bootstrap UCL 0.0019 

......................................................... _ .... _ ............................................................... ,,~ ..................................................................................... 1 ................ · .. · ........ · ...... · .... · .. ,·· .. · .... · .. · ......................................................................................................................... _ .......................................................................... " .......... , ............ , ........................ . 
Kolmogorov-Smirnov Test Statistic 0.4281 95% Percentile Bootstrap UCL 0.0013 
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Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0020 

==~=~=====~~~~~~~~~i~~~==~.~~~~~:.:~~:=II=~=~::~:~~~~~:==~~~;~~J~~~~~~~~;~][~ =3?~; 
95% Approximate Gamma UCL] 0.0011 

=~~::=:::==:-::=:=:::======:~========:E:~:::==ll::~=_=:==::=:====~=.=::======::~1]t::==== Potential UCL to Use Use 97.5% Chebyshev (Mean, Sd) UCL 0.0025 
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General Statistics 
.................................................................. _ ........................................ _ ..... -...... , .............................................. " ................................... -........ , .............. _ .......................... ]" ................................................................................................................................ _" .. -· .. ·_ .............................. · .. ·· .......... ,,· .... · ........ · .. · .. · ...... 1 ............ ·· .......................... .. 

Number of Valid samplesl 83 Number of Unique Samples 78 
.......................... _ ........................................................................ _ ................................................................................................................ _ ............ _ ........................ .1.. ........................................................ _ ............................................................................................................................................................... 1. ....................................... .. 
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.............................................................................................. _ .......... · ........ _ .................. · .............. ·· .......................... · .. ·M·lnj .. m·u·mT .... _ .... · .... (i607·1·1 ........................ · ...... · ...................... · .. ·· .......... · ............ _ .......... · .... · ...... · ................ · ............ ·MTnTmum .. ·oiTo·g .. 6aia·I .... · .... :4jj4s· .. ·_· .. 

...... _ ................................. , ............................. - .......... -.-............ -....... ~ .... - ........................................... , ................................................................ 1-........... " ............................. J .......................................... _ .................. .., ............... -........................ .-..... _ .................................................................................................................................... _ ............ _. 
Maximum i 6.49 I Maximum of Log Data 1.87 

......................................................................... -......................................................... _ ................................................................................ ·_ .... j .......................................... ·l ........ · .. · ........ _ .... _ ...... ·· ............................................................................................................................................................................... _ .. .,.. ........................................ .. 
Mean I 0.47 I Mean of log Data I -2.172 .......................................................................................................................................................................................................... _._· ........ · .... r ........ · .................. ·· ...... _ .. r· .............. · ...... · .. ·· .... · .... · ........................................................................................................................................... - ................................................................................ . 

Median! 0.11 i SD of log Data 1.821 

Coefficient of Variation I 2 
.................................................... _ ............................... _ ............ _ .......................................................... -................................................... 1"'....................................... . ... _ ....................................................................................................................... _ .. _-.......... _ ................................ -........................ ._ ... _ ....................... . 

Skewness! 3.998 
................................. _ ........................................................................... _ ....................... _ ............................................................................... 1..-..................................... 1. ............................................. _ ............................................... _ .•. _........................................................................................................ .. ..................................... .. 

Relevant UCL Statistics 
................................................................................................. ".-.................................. " ................................. " .......................................................... _ ............................ 1"' ............................. _ ........................................................................ __ ..................................................................................................... " ................................... _ ......... . 

Normal Distribution Test ! Lognormal Distribution Test 
.................................................................. _ ........................................ · ...... ·· ........ · .... "'Ci·j'j·j·efors .. ·Test'Sti3iis"iicT .. · .. · ........ ·O'j·1·!fT .. · .. · .................... · .. ·· .......................................................... · .... ·" ............ · .......... ·" .......... i3i·j·j·efo·rs··Test .. Staiis'iicT ...... -.. · .... 6~·1··56· .. · 
......................... _ ............. _ ..................... _ ................... -.. __ .................... ___ ..... _ ..................................................... -............................................. 1 .............................. -.... -..... ~ ....... -...... _ ......................................................................................................................... , ........ , .................... _ ..................................................... L .................... __ ... _ ........ . 

Lilliefors Critical Value! 0.09731 Lilliefors Critical Valuel 0.0973 
.................................................................. " ................ __ ...... _ ............................................................................................................................ L ........ _ .............................. ~ ...................... _ ................................................. _ ... _ ........................................................................................................... _ .................. _ ...... L." .......... _ ..................... .. 

Data not Normal at 5% Significance Level I Data not Lognormal at 5% Significance Level 
........................ _ ..................................................... -_._ ....... -... _ .................... -.. _ ................... __ ........................................................ _ ... -..... -...... - ..... -.... -.... -....... -..... -..... ~ ....... -.. -.. -.. -.......... _ ................................ -....... _ .......................................................................... -.... __ .............................. -_ .................. -........ _ ............... -.......................... . 

! 
................................................. " .................. - ...................... " ..................... -..................... " ..................................... " ................. _ ............................. ~ .... " 

Assuming Normal Distribution 1 Assuming Lognormal Distribution 
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.... _ ................... -............................... _ ............... _ ............................... _ ......... _ ..... -........ _-... _._ ..... _ ... - .. __ ._ ............................................ 1... .............................. _ ..... _ .. 1 .. _._ .. __ .... _ ...... _ ... _ ..... _ ...... _ .... _ ... _ ....... _ .......... _ ........ -......... .. ... _ ............ _ ............... _ ... _ ...... _ ............... ~.. .. ....... _ .... -_ ... -_ ... _ .. _. 

95% UCls (Adjusted for Skewness) I 95% Chebyshev (MVUE) UCL! 1.305 

~=:~~==T:==~=~===~=-==5~~;~~~~E=;~;IE~T===~=-_~_~==~;:;~f{~~~~~~;~~[=~~~= 
........................... _ ........... _ ........................ _._ .. -.. -........................... __ ...... -._ .................................................................. -............. _ ... _ ....................................................... 1.. ... __ ................................................ _ ....................................................................................... _._ ... _-.. -...... _ ...................................... _ ............... _ .......................... -...... . 

Gamma Distribution Test I Data Distribution 
................. _ ............................. _._ ....... _ ............... -.......... _ .................................... ·_ .. · .. j( .. sta·r .. ''b'i'as··co·rrs·ctedYr .. · .. ·_ .... ·O~446 .... 1 ...... · .. : .... · .. · .... · .... ·· .. 6~ita·do .. il·oi·foflow .. ·a··fj'lscemable··O'i'stiibuiion .. (ci'e)'Sr· ...... ·· ...... · .... _ .. · .. · .. · .... _ ................................................................................................ -.................. _ ......................... _ ................ _ ............................ ·_·· .......... i .. · ...... · .... · .. · .... · .. · .. _ ........ ·+ .......... _· ...... · .... · .. · ......................... _ ...... _._ ......... _ .......................... _ ................. -................................................... -................................................................................ . 

Theta Star 1.053 ! . 

. ::.:::.::: .. :.::: .. :~~.:.:.~.:.:: .. ~ ..... : ... :.:: ... :::: .. : .. :: .... :.: ... ::.::::~~:~:~~~~~:~t.~ .. ~ .. ~:~ .. ~.§~~~~ .. ~~~~ .. ~: .. ~~~?~!..'lC~~~~~-I=-=-~~=~:-~-~==~~=~~~~~~~tlI~~ti.~~-=~~=-=~=~-==-~~~~: 
Adjusted level of Significance 0.04711' 95% ClT UCL! 0.64 
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·Res·u·ii .. o·j= .. ·1/2 .. ·S'DC .. (i'ronj"-·_· .. ·_-_ .... ·_ .. -.. · ...... · .. · ............................................ _ ....................................................................... -..................................... -.... -.......................... -.... -.-_ .................................................................................................... -................................................................................. .. 

Raw Statistics log-transformed Statistics 
...................... _ ................................. --.... _ .... _ .... _ ........ _ .................. _ ............................ _ ........ _ ......... _ ................................................................................................ ] ............ _ .................... _ ... _._ ...................................................... _ .................................................................................................. -.......................................... _ ................. .. 

................................................... _ .................. _ ............................... -......................................... _ ........................................................ -............. 1" ..................................... -1' ........................... -... _ ... -....... _ ........ -............................................................... _ .... · ...... · .. · .... · .. · .. ·• .. · .. · ........ · .... · .. _ ........ · ...... · .......... _ ...... ·• ...... 1 ............. __ .... _ .................. _. 
Minimumi 3450 I Minimum of Log Data 8.146 

................................................... _ ......... -...................................... _ ..... _ ............................ -.......................... -.... _ ..... _ ........ ·_ .... · .. __ .. ·_ .. _·_ .... 1· .... · ........ · .. · .... · .. · ...... _ ........ · .......... ·· .... · ................................................. _ .............................................................................. -.............................. -........... -..................... __ ................ -................. .. 
Maximum 77100 Maximum of Log Data' 11.25 

:=~~~~~~~~~~-~_~~==:~:-~~~=~~i~~~~~I!~:~~~~~~;:~~~=~=~~~~~~~-~~~~:?~!~~11~~~~: 
Coefficient of Variation! 0.687 

.......... _ .......................... -.-......................... _ ....... __ ............ _ .. -._ ..................... _ ......................... - .... -.. -........................... _ ......................... _. !.. ............... _.-._ ............... -............. -............................... _ ......................................................................... _.-........................................................................ __ ..... -...... '1" ........................... -.......... . 

Skewness] 3.11 ! 
I ! ........ _ ......... " .......... _ ................................... -............ ~ .................. -............................................ -... -.. -.. _ .............. _ ....•.•.. _-.......................................................................................................................................................................................................... _ ... _ ............ - ...... _ ..................................................................... --........... ~ ....... -......... " ..... -.... ~--...... . 



.. ,:;,::,', J' "':"'1"':::"0":" ":J" .... ··:'····L l""':'fl"::"'~"'I" ":1>"" : j: ":'::" t. ,., 1:' '.' 
__ :,b,~~:~1:L" .~c~_~,i~~~~~6Tstri~~i~~i-~s~ :"'. ' .. -~-~~,~-:~ :~.,~~~JLL .. 1:'·:E2~L., .. ~:.",: ... ,:.:~I:;i,:. ,~L:~~taJ.biSf~~~ti~~ ..• '.: :.~~,~L_ .. ~~:}·~~~: 
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.... ··· .. ····· .... · ........ ·· .. · .... · .. · ............ · .... ····· .. ····-...... · .... App·roxfmats .. ·C"h'j" .. S·q·ua·rs\ia'ius .. ·{()"srr·· .. ·SO·S:4 .. · .. · .. · .... T .. ···· .. · .. · .. · .... ·· .. · .. ·_··········_ .. ·_ .. · ...... · ...... · .... ······· .. ·_·N·o·n·pa·ra·metilc·Statlsticii .... ·_ .... ··· .......... ··-.................. . 

~~~~~~=~~~~~-~;~~~~!\~~~~~~~I~~~i~~~~~~~~~~~~~~~~-;;~5~~~;~~~~!~~~jli;;t~: 
Anderson-Darling Test Statistic 2.12 I 95% Bootstrap-t UCL 18935 

::~=~:~~_=-~==:===~~~~~~~~~~~~~~~~e ---::~I~F:~::==:==-~~=:=~==:~~~;~~~~r~~;t;-;=~= 
Kolmogorov-Smirnov 5% Critical Value 0.0987, 95% BCA Bootstrap UCLI18869 
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Assuming Gamma Distribution , 99% Chebyshev(Mean, Sd) UCLI28509 

--------------------------95o/0APproxfiTIiite-GammaucLIT86T9 ___ .-_________________________________________________-------0-----
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..... _ ...... -........... -.. _ .. _ ............... -......................... -............................................................ -............... -.... -... -.. _ .................................. ··· .............. · .. · .............. · .... · .... ·1 .......... ·· .. · .. · .......... · .. ·· .......... , ............................. -.... --................................ --.... -......................................................................................................................................... . 
Raw Statistics Log-transformed Statistics ..................................................................................................................... -................. -.-............................. -..................................... ~ ...................................... -..... -................................................ _ ............................................................................... -... -................. -................................... _ ................ 1 ...... · .. · ............................ ·-.. · 

Minimuml 2.82 Minimum of Log Data 1.037 
.................... , ........................... -............................................ -........ -.-............................................. -.................................... _ .... -.. -·l··-...... · ........ · .. -.. ·_--· .. --r ... -..... ·_ .. · ............................................................................................ - .......... _ .............................................. ·· .................................. • .. -T-.......... · .. ·_·-' ........ -..... .. 

Maximum 643 I Maximum of Log Data' 6.466 
.................... _ ...... _-...... -..................... _ ..... _ .. -...... ' ..................................................... -.............. -........ , .... -' ....................... _-.. _ .. -... · .. J ........................................... ,1 ............................................................................ _ .... , ................. _ .... ___ ..... _ ... _ .................................. _ ....... _ .............................................. 1... ...................................... . 

Mean I 69.61 I Mean of log Data 3.584 
..... ~ ................. --.. -...... -.--................. - ................................................ - ........ _ .............. __ ... " .... _ ..... _ .......... " ... _ .................... _ ....................................... _ ................................................................... _ ........................ " ....•...... __ ........ _. __ ............ _ .. _ ...... _ ......................... -.............................................................................. . ........................................... . 

Median 34.4 SD of log Data 1.077 
! 

Coefficient of variatiOnj! 1.62 I ! 
........................................ - -............ - ... -- ........... -............... , ..... '.'" ....................... - .. - .... '1"'---' .- .-............................................ '.' -........ '- -......................... -, ........... .. 

Skewness 3.653 i 
... -- ................. , ................................ _ ......... _ .. _._ ... _ ... _ ................................... _ .... ...J ...... _ ..................... _ ..... ___ ...... .................. ....... .......... . ......... _ ........................................ _ ..... "'.' ... 

Relevant UCL Statistics 
.............. · ........ -· .. ·· .......................... · .... · ................ -.. ·Norm·ai .. ois'irlbiiii·on··Tesi· .......... · ...... · .... · .............. ·-.......... -.... · .................. -.... r· ......... · .. · .... · ................ ·-............ ·· .. · .................. Log·n·ormaf-t5Tstri'butlon .. ·Te·st·-· ...... ,·· .. · ........................................................... . 
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........................ _ ...... : .......... , ............... -...................................... , ..................................................................................................................................... -.............. , .... _ ........ j .................................................................................................. -........ -.. _-.................... _ .. _ .... _ .................. _ ................... ' ........................... -................... -................. -_ ... . 
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l .... · .............. · ........................................ · ........ · ...... Assumlng .. ·r~io·rm·af .. o'i'stri'butlon ...... · .. · .. · ...... · ........ · ...... ···-...... · ................ ·· ...... ·r· .......... ·· ........ -· .. -.... · ...... ·-........ · ...... · .. -As·sum'fngTog·normai"'[5Is1ifbuti·on .... · .. · .. · .................. · .............. · ...... · ........... -.. .. 

:~--:~:=~==:-~5~:~~~;=(;d;;~~!is~~~~~~r:~~!:~--~F-:~~=:=~=::::=:::===~;~~~:~~:u~~~g~F~~-::: 
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...................................................................................................... , ......................... , ................... ' ..................... -........ -......................... ·· .... -·-.. · .. · .................... · ...... _··· .... , .. l .... · .......... · .. · .............. ·-.......................... -......... -.... -........ --.................... -................................................................. -....................... ' ................ . 

Gamma Distribution Test i Data Distribution 
.................... - .. --......... - ...... - ............................ - .............................................. _ ...................... _ ................................... ····· .. ·· .. ············ .. ··_·· .. ···T· .. ··········· .. _-··-.·_ ..... __ ..•... J .................. m._ .................................................... --.......... - ..................... _.-.. - ..... - .......... -.-.. ---........ , ... ,. ................... - ........................ -_ ..... _ ..... _._ ................... ,-..... .. 

k star (bias corrected) 1 0.864 I Data appear Lognormal at 5% Significance Level 
.................................. _ .............................. __ ........................................................ -..................................................................... _ ........................ ~.-.............. - ........... -..... -..... J ............. -.. --................... -..... -... -.... _ ........ -.......................................................................... _ ............................ -................................................ -............................................ . 

Theta Starj 80.56 ! 
..................................................... -.......... __ ._ ..................................... __ ........... -.................................................. --........ -....... -.. -........... -.... ~ .............................. -.--.... ~ ........................... -.... --.... ---............ --................... -.. ~ .... -........ -.............................. --.. -.. -............................. -.-.......................... --..... ~-.............................................. . 

nu staq 143.4 I 
....................................... -...................... -.. _ ........ Ap·proxim·ats .. chTsq·uare· .. Va'iu·s .. '(Os)'l .... _·f1··S:a-...... ,-.. ,j.- .......... , ........ - ..... - ....................... --.. - ......... •• .. N·o·n·pa·rametric .. ·Statlstlc'S' .... · .... · .... ·-·-.... -... -................. ' ...... ' ...... -.......... . 
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Adjusted Level of Significancel 0.04711 95% CLT UCLI 89.97 

.............. -....... -...................................... -...................................... - .......... -.......................................................................... -.... -.. ···-······1'············ .. ··· .. ····-············ .. .1.· .. ····-.-........ -..... - •.... - ..... - ............................................................................. -.......................... --..................... -.................... -..... -.... -............................ -............... . 

Adjusted Chi Square Value. 116.3 j 95% Jackknife UCLI 90.2 

Anderson-Darling Test Statistic, 3.258! 95% Bootstrap-t UCL I 100.5 
.................................................................................................. --................... -.................................................... -········· .. ····· .. ··· .. ····-······ .. ·······l············ ............................. ~.-.... -.. - •.... --...................................... -..................... -........ --.. -..... -..•..•.... -............................................................. -.................. -......................... _ ..................... .. 

Anderson-Darling 5% Critical Valuel 0.787 I 95% Hall's Bootstrap UCL 94.9 

Kolmogorov-Smirnov 5% Critical Valuel 0.101 I 95% BCA Bootstrap UCL! 95.36 
••••••••••••••••••••••••• _._ ••• y~ ........................ , ................... _ .......... _ •••• _ •••••• ~._ •••••• '" ••• .......................... , ......................................................................... _ •••• ~ ................... ,._ ••• _ ••••••••••••• _.'( .......................................... _ ....................................... _ •••••••••........... ~ .................................. , ........... ww ... _ .................................................................. " ...................................... . 

Data not Gamma Distributed at 5% Significance Level I 95% Chebyshev(Mean, Sd) UCL 123.6 .............................................................................................................. -............................................................... "." .......................................... ] ............. -........................... + ............................................................................................................ _ ........................................................... ············ .. · .. · .. ············ .... ·1········· .. ··· .. ·· .. · .. ·· .................. . 
i 97.5% Chebyshev(Mean, Sd) UCL 146.9 

.....................•....... " .................... -..................................................................................... -.................................................................................................. ·························1··················· .. ···· .... • ........... " ..................... " ................................................................. - .......... " ...... _ ................................................................................................ . 
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 192.8 

............................ _ ...................... _ ........................................................................ " .... _ ................................................. " ............................ , ........................................ t ......................................................................................................................................... _ •.. " ..... _ ....... _ ............... " ...................................... + .. "" .................. " ............ . 
95% Approximate Gamma UCLI 85.51 I I 
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" ............................................................................................................ " ........................................................................... " ... " .............................. " ........... " ....................... , .............................................................................. _ ............................... " ........... _ ..... , ... , ............................. " ......................... " .. " .................... 1.. .... _ .............................. .. 

Result or 1/2 SDL (lithium) 
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....................................................................................................................... ····· .... · .. ·· .. Ci·j·'i·efors··Test .. s·tatistlcT··········· .. ···0':·1·48···· ......................................... -......... -.-........................................................................ "'"LilTi'efo'rs"Test"s"tatistlc' "''''6~6724 

······· .... ·· .. ···················· .. ················Oata· .. n·ot .. ·j\j·ormaT"at··s%· .. S"igni·flcance·TeveC······ .. · .. ·······.................... ..······ .. · .. ····· .. · .. ·· .. ········Oata···a·pp·ea·r-Lo·iino·im·af"ai·S'%··slgnlti"canc·e··"LeveC· ..... ········· .... ········· .... 

............................................................................................................. _ ..........•................. -.............. -............................................................................................. · .. ············r .... ··· .. ······ .. · .. ···· .. ·····-.... -·········· ................ -................................................................... -....................... -.......... --........................... -.......................................................... . 
Assuming Normal Distribution I Assuming Lognormal Distribution 
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.................................................................................................... -.................... -.................................................................................................... - .................... ·· .. ······ .. ··11...··· .. ····· .. ···· .... ·· .. ·· ...... · .. · .. ······ .... ···· ............................ -.......................................................................................... -.......................................................................... . 

Gamma Distribution Test Data Distribution 
....................................................................... _ .. -.......... -........ -...... -............................... -............................................. ······-·· .. · .. ·· ..... ·1·· .. ·· .. · .. · .. ··· .. _··_·····-·· .. ·'1· .. ··· .. · ...................................................................................................... - .......................... _ ................. _ .................................................. _ ........................................ . 

k star (bias corrected) 1.749 I Data appear Gamma Distributed at 5% Significance Level 
................................................................................................................................................... -.......... -................. _....................................... · .. ··· ... ·· .. ·· .. ············ .... ········1········· .... ·· .. ····· ........... _ ............................. -.... -.... ---.......... - ............................................................................ -................................................ -.......................................... . 

Theta Star 4.492 

........ -........ -.................. -........................ ····· .. ······ .. ···Ap'prox·imate .. ChT·S·q"iJ·a·re··Vallj"e··TOSYI .. ······2S"f9········· .. r····· .. ···_·········· .. ························ .... ········· .. ······ .. ········t~io·npaiametilc··Statl·sti·c·s .. ···_···· .... ··· .. ··· .. · .. ··· .. ······· ................................... -..... . 
I ! .................................................................................................................... -. __ ...... _ ................. _ ................................................................. , ........................ ···············-t······ .. ·•· .. ········· .. ······· .. ········ ........................................................................ _ ........................................................ _ .. -........................................ , .............. -._ ...................... .. 

Adjusted Level of Significance! 0.04711 95% CLT UCLj 8.887 
•••••••••••••••••••••••••• w_ ........ _ ............ _ ......... _ ................. _ ................... _ .... w .... _ .. _ ................................................................... _ •• __ .. _ .... __ ...... _~..i ... w .. __ •••• w •• _ ............. _._w ... ~ ••••••• _ .......... ......... _ ................................ w ......................................... _ ....................... w ............ _ .................... _ .. _ ......... _ .. _._ ............. , .... w ........... _ ......... __ ....... _ ... _ ...... _ ••• 

Adjusted Chi Square Valuel 251.2 I 95% Jackknife UCL! 8.899 
........................................................................................................... -... _ ..................... _ .. - .............. ·· .. · .. · .... ··· ...... ········· ...... ·· .. ··· .. · .. ··-.. -r'·· .. ······ .... · ........................... -j-.......................................................... _ ..... _ .............................................................................. -.......... _ ................................................... +_ ................. -................. .. 

! 95% Standard Bootstrap UCLI 8.869 
........................... -........................................................................................... -.................................. -......•. - .... - ... -................................. ..······-_··················-······1' .. -··· .... ·· .. ······· .... - ... ---.... -.... -......................................................... _ ............................ -.................. --.-................ - .. --.................... - ...... { ...... , ................. __ ......... . 

Anderson-Darling Test Statistic! 0.362 95% Bootstrap-t UCL! 9.045 
..... -.......... -.................. ········· .. ·········-.. ·Anderson~·Da·di"ng-·5%-·C'r .. itic~1j"·Vai"i:i'er-·_·······O·j·i3 .. i3··T .. ······· .. · .. · .. -.. ········-............. _ ........................................ -........... ····· .. ··· .. ··g·S·%· .. Haijis···So·otstrap···UC·Cr .. ············9~648 .. · 
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................................................. -......... ·········Koi·mo·g·o·rov=smlrn·ov··S%· .. crli·icaT"'ial· ··O-:-(l996r········· .. ······· .... ···· .......................................................... · .... ························g·S·%····EicA-S·ootstra·p···UC"C·j··· .. ········· .. ··g:·oo .. f· 
·········· .. ·········oata··a·pp .. ea·r··Q·a·mma .. ·i5istrlbii"tecfai5O/~·s·ig·ni·fica·n·ce Ievei···················j"···_······· .. ·········_······· ........................................................ ·9solc;···cti-e;i>y·sh"ev(M·s·a·n:···sdfUcq···· ······TO-:-!59·········· 
....................................................... _ .................... - ..........................................•..............•............................•.. ············•··· .. ······························T .. ····· ................................ ) ...............................................................•............. _ ..................................................... - ............ - ....•...... - ................................................ , .......................................... . I! 97.5% Chebyshev(Mean, Sd) UCLI 11.77 

:===~=~~~~==-==~1i~~~~~~~~~~~~ig~~=~~~i==:=~====~===:=~=~===:======:=lll-:~}~~== . 95% Adjusted Gamma UCLj 9.078! 

:::'::::::.'.:.':.:::::::'.::::':.:::.":.:.::'::::::: .... ::::.:: .. : .. :.:.:.: .... :.:: ... : .. ~~::::::.~::::~ .. ::.::.~ .... : .. : ... :.:.: .. :: ... ::.: .... :: .. ::.:.::: ... :: .... ~::: ..... : .. ~::~ .. : .. :·· .. :]:::···::::::::·: .... · .. · .. ·· .... ::·:::· .. ·1t.· .. ··:·:: .. :.::~: .. : ... ::: .. :::.:.::: ... :: ... : .. ~ .... ~: .... :.:::: .... :: .. :: .... ~.:: ... :: .... : .. :.::::: ... : .. :.::.::::.:.:.: .. : .. :::.: ..... :::: ..... ::.: .... :: ... :.:~: ......... :.:::::.:~:.:: ... ··: .. :·:::]I .. :·:· .. · .. ·:··::··::·::·: .. ·· .... ~··: .. :: 
Potential UCL to Use Use 95% Approximate Gamma UCL 9.055 

....................................................... ........................................ -.-............. ~ .................................................... ~ .............. .......................... _ •••••••••••••••••••••••••• _ •••••••••••• - ••••••••••••••••••• - ........ _ ...... , ............................................................................................. - ....................................... ¥ ........................... .". .................................... .............................. ~ ....................... . 

·Resu·lt·o·r···1i:i··s"DC(ma·ii .. g·anesej" .. ················· ................................................................................................................. _ ............................................................................................. _ ................... , ............................ _ ... , ................... -........................................................ _ ............ _ .................... . 

.......................................... _ ................................. __ ........... _ ................................................................................................... ········ .. ········ .... ······· .. ·Ge·neraT""Statls"ii"cs .. ····· .... · .......................... _ .................................................................................................................................. , ........................ , ........................... .. 

........................................................... -.... _ ......................................................................................... _ .. _ ................................ ····· .. ·· .. · .... ·Releva·ntTfC'C·Stati'stlcs .... · .... ········ .... ··· ................................................. -_ ............. _ .............................................. _ .................................................................. : ... . 

......................... _ .................................... ·········· .. · .... ·Normafbistrlbuti"o·n .. ·Tesi .. · .... ··· .............. ··· .. ·· .. · ........ · .. ···· .. ·· .. · .. ···· .. ··················r···· .. · .............................. -............ _, ............ - .. ··Log .. i1·o·rm·ai··bfstri"hu"ilon···Test·· .. · .. ···· .... ··· .. ·· ........................... _ ....................... . 

=~-~=~~-:-~~==~~:=~-=~~=~~~~~~i~~~;~E:;i~~E::==~:==-=~~:~~====~=~~~~~i~;f~i;~; 
Data not Normal at 5% Significance Level I Data not Lognormal at 5% Significance Level ................................................................................... _ .................. _ ........................................................ -............................................................................................ + ........................................................................... _ ..... -................................................... _ ...... _ ................................... _ .. _._ ........................ _ ................................. .. 

.............................................................................. -...................... _ ... _ .................. _ ....... _ ...................... -.......................................................................... -.................... J .................................................................. -.......... _ ..................................................................... -.............................................................................. , .............................. . 
Assuming Normal Distribution ! Assuming Lognormal Distribution 

::::-~~=_::=::-~:-:_~-=:===-~~==~~:~~~e~Yi~~~~I::2~2~::::t=======::==:~:::=~:::_=::::::::::~~~~~~~~::~7~~~::~ 
95% UCLs (Adjusted for Skewness) i 95% Chebyshev (MVUE) UCL 310.2 

~.: ... ~.~.~: .. : ... : ... :: ... :=.: ...... :::.:::::::.: ... ~::: ... ~.: .... ::.:: .. ::: ... : ....... :~ .. ::.:: .. ::.~ .. :::::.:::.::: .. ~~.~.:.~~j.~.~~~~~:~.~~.::9.~~:~l. .... :~~:~:.~ .. ::.:~:::.I:·~·: .. : .. : .. ::.:: ..... ::=· .... ::~~ .... :·::::: .. ::~:~·:·.·::· ..... :: ... :: ... :.:.:.:.:::: .. ~~.~~:~:~~.~~~~~.~-~~ .. :~~ .. ~~~:~··~ .. ~.=.1' ........ ·~:~:~~::? ..... · .. :· .. .. 
95% Modified-t UCLl 281.7 99% Chebyshev (MVUE) UCL, 379.8 

............................................................................................................................................................................................................................ _.1... .......................... _ ............................................................................................................................................................ _ ................................................... ..1 ........................................... . 

................................................................................. -...... -........... -.............. ···· .. · .. ·k··sta·r .. ('bfas· .. correcied')r··· .. ····· .. ···S·:26~f (···· .. ············· .. ·· .. "Da·i8 .. ci""o· .. n·ot .. foliow··a···6"isc·ernable·6istribuii·on··"{Ojj'sy .. ·· .. ··· .. ··· .. ············ .. . 

~~=~=~=~~=-:=~~~~;~~~~~~~~~~~~~~;3;~~EE-=~~~~=-:==::~=~~~~~~~~~~~~~==~:-~~::=~~==: 
Adjusted Level of Significancel 0.0471 1 95% CLT UCL! 280.8 

==-~:==~=:=~=::~~~=~~~:==~~~==f=~=]~~~~=~~:=:==::=~;i~~~~f~~~~~~11E;i~= Anderson-Darling Test Statistic! 1.874 I 95% Bootstrap-t UCL 288.2 

~==:::=::::::=:==~~~~~~;~~~~:~~::~i~J=:::~::~:=::::=::::::::::==::~~~~~~~~Ii~~~~~F!~~::: 
....................... --............. ¥ ............... _ ............ - ......... -.- .......... __ ....... __ ................... _ .................. ..... - ....................... -.~ .......... - .... - ..... - ....... ': ......... ·-.. • .. ·····-·· .... • ...... ········i .. ··· .. ···-···-· ...... ·, .. ··~· .................. _ ................... __ ...... ..--_ ....... -............................... _ .. - ............ _ ......................................................... ····· .. ·· .. · .. ··1········· .. ·· .... · ...... ····· .. · .. ··· .. ···· .. 

Data not Gamma Distributed at 5% Significance Level: 95% Chebyshev(Mean, Sd) UCLI 319.3 
...................................................................... _-...................................................................................................................... --·····r········-·····_ .. ·_············r··········· .. ··· ... ·-.... --... -.. · ...... · ......... -.... -.. ·-......... 9:7:·5% .. ·ch"ebYs·hsv(rv,.s·an·:--·~idrU"C"Lr··j4·6·:·1 .. ····· .. ····· 

...................................... ········· .. · .. ···Ass·u·mi"ng-Gamm·a··6Is"tr·iiJ·ut"i·o·i1 .. ·· .......................................................... "]" ......................... -.. _ ......... -...... _ ... -.. _._ ......... _ ........ 99-%'-CheiJy'shev(M'ean~"Sdru"cLr""'39'8'j""""""" 
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95% Approximate Gamma UCL I 279.1 l . r 

, ! • 
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.. -.... ~ ............... -...................................................................................... --.... - .. _ ........................... _ ........................... _ ................ __ ....... _ .............. j ....................... "._ ............... { ..... _ ...... -..................................................... - .................................................... _ .................................................. ~ ....... ··· .. ···· .. ········--········ .. ·········i··_·········· .. ·· ... --... ~ ........ --.. 

Potential UCL to Use ! Use 95% Student's-t UCL! 281.1 
~ ~ 
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.......... -.............................................. -... -........................................................... _ ... -................ -............. _ ............. ············ .. ·············, .. ····················Ge·nerafSta"iis"ilcs .. ·····~···················-· .. ······-······· ...................................................................................................................................................................... _ ... 

Relevant UCL Statistics 
...... -....... _-........................................ ······· .. ····_······NormaT6is·tilbiJti"on···Tesi .. ·······-................................. -................ -.......... -....................................... -................. ··· .. ···········Iogno-rmai"-oi"stri·butlon·Te·st· .. ··· .. ···.·······_····.········.··.···· .. ·· .. ·w·.········ .... · .... , . 

........................ -........................................... -..................................... -...... w·---··IiTiTefo .. rs·Tesi·statis·iicr .. ···········O:38y·· ........................ -.............. -..... -.. _ ....... -....................... _ ......................... _ ...... ··········Lili·iefors·Test .. St~itis·tlcr··········6:·o883' 

... -_ ............................. -...................... -.. -.. _ .................................. -....................................................................... -······ .. ··_···· .... ··T········· .... ·• .. ············ .. · .. · .. ··· ................................... -.•.........•..... -.. -........................................................................................... -._ ........................ __ ....... -.. -............... !... .................................... . 
Lilliefors Critical ValueJ 0.0973 Lilliefors Critical Valuel 0.0973 
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Adjusted Level of Significance! 0.0471! 95% CLT UCL 0.0362 
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...... -... -...... _ ...... _ ................................ ········-··········"Kolmogo·rov=Smlrn·ov··Te!i£Stati"stic ··············· .. 6~2·08···· ....................................................... ·················· .. ·················-····95%··Pe·rcentife'''Bootstrap''"UCL .. ·············O~637i 
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Result or 1/2 SOL (molybdenum) 

General Statistics 
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.. _ ......................................................................... -................................... · .... ·_ .. _ .... ·_ .. _ ...... · ...... · ........ · .................. · .. M·l·n·i"m·u·m .. · .. · .. _· .... ·OJ)34· .. r ...................... _ ...... · .. · ...... · .. · ...................................................... _ .................................. MlniiTl"lJiTl .. ·o{Cog .. ·D"ata -3":·381"-.... · 
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Lilliefors Test Statistic 0.23 I Lilliefors Test Statistic I 0.136 
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Assuming Normal Distribution i Assuming Lognormal Distribution 
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........ · .................. • .......... __ .. • .. • .. w ........................ ·_ ............................... _ ........ - .................................... - ............... -._ .................................... i ........................................... { .......................................................................................... -...................................................................................................... _ ...................................... -............................. .. 
ApproXimate Chi Square Value (.05)! 91.98 I Nonparametric Statistics 

.............................................................................................................. _ ..................................................................................................... _+ ....................................................................... -... _ ...................................................................................................................................................................................................................................... .. 
Adjusted Level of Significance! 0.04711 95% CLT UCLj 1.593 
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Anderson-Darling 5% Critical Value 0.797 ! 95% Hall's Bootstrap UCL 1.639 
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.................................................................... ~ .... - ................................ _ .............. , .......... w ................................................................................ , ......................................... ..j. .................................................................................................. _-................................................................. · ........................................... _ ....... r .................................... _ .. . 
I 1 97.5% Chebyshev(Mean, Sd) UCL! 2.395 

............................................................ -... _ ................. _ ....................... _ .................... _ ......... -........................................................................... L ........................................ J ........................................................................................................................................................................................................................................... -......................... .. 
Assuming Gamma Distribution I 99% Chebyshev(Mean, Sd) UCL! 3.041 

.... ~ .............................................. - ........................... -....................... -................................................................ -....................................... ~ .... w ......... _ ................... wJ ...................... _ ......... _ ......................... _ .............................................. w .. _ ................................................................................................ -T ........................................ . 

. 95% Approximate Gamma UCLI 1.645 I I 

:-:-=:=:=:=~==-:=~~~~=-~~~~=~~~=~~~==~l:===~E:==~~:~~===~~~=~==~~=:==~=~=::=:==l==== Potential UCL to Use j Use 95% Approximate Gamma UCL! 1.645 
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General Statistics 
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Meanj 0.512 I Mean of log Datal -2.572 

SO! 1.543 ! i 

Skewness I 6.446 I j 
......... _ ............ __ ......................................................................... , ........................................... __ .... _ ................................................................. _ .... 1 ............................. , ............ 1 ........................................................... _ ....................... _ ....... _ .................... _ ....................................... _ ....................................................... ~ ............. t ........... ¥ .......... _._ ••••• , ......... . 

Relevant UCL Statistics 
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nu star! 57.78 ...... _ ...................................................................... _ ...... _ ................................................................................................................ · .......... ·l .. · ........ -...... · ........ ·· .......... · .. f ...... · .......... · .. -........ --....................... -........... -................... _ .................................................................................................................... -............................... , ............ .. 

Approximate Chi Square Value (.05) 41.31 Nonparametric Statistics 

===_~=~~===,:===~~~-=_~~~~~~~~~~;~~~;i:-~~=~~=~=~=~=~~==~~==~~~~~~f~;~ll=:=.~~;;:: . I j 95% Standard Bootstrap UCL, 0.795 
..... - ....... , ........................... _ ............................................................... -..................... , .................................. , .............. , ..... _ ........ -............... 1" ....... -....... -.............................. -.... --................................. - ............................. , ................................................................... , ......................................................... -...... + ........................................ . 

Anderson-Darling Test Statistic I 4.225 95% Bootstrap-t UCLI 1.251 ........ -.................... _ .................................. , ...................................... -.......... -......... _ ........ _ ..... _ ............................................. · .... · .. · .. I .... · .... · .... · .............. · .......... -l ........ · .............. · ............ -................................................................................... -................... · .. · ........ · .. _ .... · .. · .......... · ............ ·· ...... · ...... · .. · .... i· .. · .. · ...... · ................ - ..... . 

Anderson-Darling 5% Critical Value 0.853 j 95% Hall's Bootstrap UCLi 1.967 
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Kolmogorov-Smirnov 5% Critical value1 0.106 95% BCA Bootstrap UCL' 0.965 
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Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1.251 
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Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCLl 2.198 
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95% Adjusted Gamma UCLI 0.721 I I 

Potential UCL to Use i Use 99% Chebyshev (Mean, Sd) UCLI 2.198 
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.. R·es·lJ"ii .. o·r .. ·1"i2 .. ·s'DC .. (py·re·ne)""" ...... · .. · .......... ··· ...... · .. · .................................................................................................................................................................................................................................................................................................................................................................................... .. 

General Statistics 

................................................................... _ .................. -............... Raw .. Sta'iis'iics .... · ............ ·· .......... · .... · .................. _ .... ·· .. · .................................... '1" .......... _ ............... _ ................................... · .... To·g=tr~i'n·sfo·rm·ed· .. S·ta .. ti·stics .. · ................... ·-.. · ................................................... . 

...................................................... _ .................................................................. _ .............................................. _ ... ·M·i"nTmu·mT· .. · .. · ...... ·o·:·o'65s, .... · .............. · .... · ...... · .... · .. · ............................................................................................... , .... Mi'nfmum· .. oiT.og· .. 6ataT· .. · .... :5~·1·94 .. -.. 

.......................... , ...................................................................... · .. ·· ...... · .. · .... · .. · ...... ·· .. · ...... --.......... · .. ·· ...... _· .......... ·M·aXi·mumt .... · ........ ···S·:·4'j'· .... · .. ,,: .. · .. · ........................ ·, .. · .. ·· .... ·· ........ · .. · ............ · .. · .... ·· ...................... · .. · ............ · .. · .. ·" ........ Max·im·u·m .... of'Lo·g .. baia·l· .... · .... · .. -2~1'37"· .. 

....... _ .................................................................... ~ .................................. -~ ..... -................................................................ -............. , ........ -.......... ~ ................. -......................... ........... _ ....................................................................................... -.............................................................................. -........ -................................. j ........... _._ ...... -.-_ ... - .......... . 
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......................................................................................................................................................................... -.............................................. 1 .................................... .J. ............................................................................... -................... -......................... -.............................. -.......................................................... 1 ......................................... . 

Lilliefors Critical Value I 0.09731 Lilliefors Critical Value I 0.0973 

~-~~~~~~~~~~~~;~~~\~~~L~~~~~~f=::~~:=~~~;~;~~~~~~~~~i~;:~~~i::;~~~= 
95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCLj 1.514 
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95% Modified-t UCL 0.764 . 99% Chebyshev (MVUE) UCL! 2.672 

Gamma Distribution Test i Data Distribution 
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............................ -................................................................................ · .. -.. Adfustecfchi"""s·q-ua·re .. va·j"lj"eT·· ........ 4"i·S·2 .. ·-- ......................................... -................................................................ · ........ · .. · .. · ................ 95%·"j"ac·i<k"nife· .. UC'C · .......... · .... 6:7·54· .. · 
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General Statistics 

........................................................... -............................................ ·R·aw .. si8t"isiics .. · ...... · .................... · ............ ·-...................... · .................................... l ...................... · ............ · .. · ........ · .............. · ............ To·g:tra·n·sfornl"eci"'Statlstlc·s ...... · ............ · .. · ...................................................... .. 

.......................... -........................................................................................ -...................... -....................... -......................... -......... · ................ · .............................. · ........ · .... ·1' .......................................................... -......... -................... - ..... -.................... -......................................................................................................... - .... -........ -.................. . 

Minimum I 0.21 Minimum of Log Data I -1.561 
........................ _ ...................... -........................................................................................................................................................................ + ........................................ L ............ -................................ _ .......... _ ..... -.............................................................................. ··· ...... · ........................................ · ........ ··-.... ·1 ........ · ........ · .... · .... -.......... .. 

Maximum! 0.48 I Maximum of Log Data! -0.734 
............................ _ ............................ _ ......................................................................................................................... _ ............ _ ................... 1... ..................................... + ................................................................................................................................................... _ ................. _ ............................................. + ..... _ ................................... . 

Mean I 0.258 1 Mean of log Data! -1.377 
................................................................................ -............................ _ .. -.......................... -................................................ -......................... 1" ................................. -... - ..................................... _ ... -............................................... -.... -.................................................... -... --....................................................... +._ ..................................... . 

Median! 0.24 I SD of log Data i 0.202 
...................................................... -....................................................................................................... _ ............................. -........................ T .... · .. -.... · .... -· .. ·-·-........ ·{ ......................... -............................................................................................................................. -.... -................................ -........ -............ {. ........... _._ ....................... .. 

SD i 0.0663! I 
........ -................. - ..... - .................................................................................................................................................................... · .. · .............. ·1' .......... · .............................. ·-{-.............................. · ......................................................................................... _ ................ · ...... · .................................. · .. · ............................ · .. 1 ................................... -.... .. 

Coefficient of Variation 0.257 I 
..... _ ............................................................................................................................................................. - ............................. _ ..................... !... .............. _ ............... _ .... ; ....................... _ ................................................ _-_ ......... _ .... _ ........................... -........... _ ..... - .. - ............ -............................................... ~ ................... - ..................... . 

Skewness! 2.645 1 'I' 

........................... _ ................................................................................ _ ........................................................................................................... L. ........................................ 1... ............... _ .... _ ............................................................................... _ ......... _ .................................................................................................................... _ ...................... . 

.......................... -......................................................... -................ _ ......................................... -.......... -.-....... -................... -........ -.. ·"f{eievan"tTiCCStatlsti·cs .. · .. ·_ ...... · ...... · ........ · .. -.... · .... · ... -.. --.................................. ---..................................................................................................... -........... . 

................................. ... ............. ............................ ·Normaf"5ist"il"b"u .. iion .. ·Test .... ·_ .. · .. · .... _-·· ...................... · ........ ·· ........ · ........ _ .. ·T ...... · .. · .......... · .. ·· .. _·-.......... _·· .. ·_ .. · ................ "Log·normaf6istrlbutio-n·"Te·st ........ ·-· .... -.................... -.............................. . 

................ -.................................. -................................................... -............................................ -.......... -......... --............. _ ........ -............................................. -...... ~ ................ -..... -......................... -........ -.............. --.. -.. -............................................ --.............................. -.----.--.. ----............ 1· ..... _ .................... -......... .. 
Lilliefors Test Statistic! 0.363 I Lilliefors Test Statistic! 0.322 

.............................................. -.............................................. · ...................... · .. ""[·i"il"iefors .. ·C'iiiic·afVai·u"S"r· ............ ·6:·6973r ...... -.... · .................... ·· .. ·-.... ·-· .... · .. · .. · .. ·· .... ···· .... · .......... -·-...................... · .. · .. C"fi"i"iefors· .. C .. ii·ii""c·ai\ialueT· .. · .. -· .. 6~69i3 
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Data not Normal at 5% Significance Level ! Data not Lognormal at 5% Significance Level 
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Assuming Normal Distribution I Assuming Lognormal Distribution 

95% UCLs (Adjusted for Skewness) I 95% Chebyshev (MVUE) UCLj 0.282 
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General Statistics 

,_.. Minimum! 0.02351 Minimum of Log Data! -3.751 
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MaXimuml' 0.99 i Maximum of Log Data -0.0101 


Mean 0.0573{ Mean of log Data I -3.388 
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Median 0.0265 SO of log Data 0.715 
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Lilliefors Test Statistic 1 0.439 I LillieforsTestStatistic\ 0.413 ... -.... """ .. " .. " .... ,.,.""." .... ,."""."".""--.,,-.. --,,-,, .... ,-.. ,."-.. ,--"" ..... ,."".",,,,,,,-.. -.-.. -........ ,,, .. , ... ,."""""." ... _"'.",.,., ............. " .. , ... , .. + .. ,,"'_.,, ....... ' .... ".-..... " .. '~.'-... '."""" .. ""-"." .. ""."" .. ''' ... ' .. ,.-".".""".,.-.. ,-,., .... "--.. -.... ",."',.,.,-.,-.".,,, ........ " ... , ... ,., .... "".'''''''''"." ... , .. "''', .. "''-,,.,,.,.,."'''''''''" .. ,''''.1"."''''-... ".,."" ... ".,."".,, .. ,,' 
Lilliefors Critical Valuej 0.0973, Lilliefors Critical Valuel 0.0973 
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Assuming Normal Distribution I Assuming Lognormal Distribution 
...... _-................ _ .................... " ... __ .............. -........... _ ....• -•.. -...... _ ........ _ ... _ ..... _._._ ................................ _ .... __ ..•... _.··················-·················1········-··~····· ........................ ~ .... - .... -.... - .. -........ -... _ ......... _ ......•....•.. _ ... _ ........... _ ...................... _ ....•......... _ .......... -.-.• -...... -_ ...................................... _._ ......................... _ ... , .. _ .... . 

95% Student's-t UCL! 0.08 I 95% H-UCLI 0.0511 
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.............................. _ ......... _ ........................ _ ......................................................... _ .. _ ....................................... _ ........................................... ~._ ............... _ ................... J. ............................................................................................................................. _ ......... _ ...................... _ ..... _ ............................... _ ............ ~ .. _ .... _ ............................. . 

95% Modified-t ucq 0.08151 99% Chebyshev (MVUE) UCL! 0.081 
•..•. ,............................................................... . ................................................................................ ,......... . ........................................................ !. ......................................... + ............................................... _ ...................................................................... _ ......................................................... -........................ _ ........................ _ ....... _ .............. . 
.................................................................................. _ ........................................................................................................ -.. : ........................................ -............................... 1 ................................................................................................ -............. _ .................................... " ..................... _ ............................................................. _ ... _ ...... " ........ . 
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Kolmogorov-Smirnov Test Statistic 0.444 95% Percentile Bootstrap UCL 0.0815 
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General Statistics 
................................................................................. _ ........................ - .................................................................. ································· .... ····1··· .. ······· .. ······ .. ····· .. _·········1···· .. _······_········ .. ········· ..................................................................... _ .. _ .............................................................................................. _ ..... , .. __ ......... _ ....................... . 

Number of Valid Samples 83 Number of Unique Samples] 76 
................................................................ -................................................ _ ............................................... -............................................... _._ ........ _ ............................................................. -................. _ .... -.... -.............................................................................................................................. ~ ..................................................... _ .................................... .. 
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Minimum 16.5 Minimum of Log Data 2.803 
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SD 63.98 

... _ ...................................................... _ ............. , .. _ ................. -.•........ -...... -.................................. "' .......... , ............................................... _ ...... ·• .. ··_ .. ·· .... ···· .. ····_··_· .. · ..... 1·· .. ·•···· .. · .. · .. _·· .... ····· ............................................... _ .......................... -_ .............. -.-............ _ ........ _ .............................................. --.... -.............. : ............... _ .......... _ ........... _ .. 

Coefficient of Variation 0.906 I I 

Relevant UCL Statistics 
....................... _ ....... , ..................... , .... ·· .. ···,·········· .. ····Normal'""Di"s"iri"buiio·n"Te .. si· .. ······ ...... , ............... , ............... , ....... , ............... ···· .... ··'·r······· .... ······· .. ··················· .. · .. ·············· .. ·······'··'Tognormai""Di·strih·ution···~f"est· ........................................................ _ ................. . 
...................................................................................................................... · .... ······ .. "Ljii·i·efors··Test··siaiisiicj········ .. ········0':·24'1"···i .. ···· .... · .. _···· .. ·············· .. ·· .. ····· .. ·· ........................................................ ··· .. ········· .. _···· .. ··· .... ijiTi·efo·rs···Test··S·tatlstlcr··· .... --·6:··fO's····· 
............................................................................................................... _ .................................................................................................. - .......... _ ............................ .J ............................................................................................................................................................................................. _ ... -......... _ ... + ....................................... . 

Lilliefors Critical Value 0.0973 Lilliefors Critical Value! 0.0973 
................................................. - ..................... _ ................................. _ .... _ ............................................ _ ....................................... .J... ........ · ............................... i ....................................................................................................................... -...................... _ ........ _ ................. _ ...... _. __ .... _ .... .1... ...................................... . 

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

Assuming Normal Distribution I Assuming Lognormal Distribution 
............................................................................ --................. , ...... - ................................................................................. ·· .. - .... ·•········· .. ·T······· .. ·· .. · .. · .. _················.J· ........................................................... - ........................................................................... _ ................................................. · .. ·•······ .. ··········· .. ·T· .... ······• .... ·· .. · .. · .... ·····•·· ... . 

95% Student's-t UCLI 82.29 ! 95% H-UCL! 77.64 
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i .................. _._ ......................... _ ... ······_····· .. ·······Gamm·a···5istrihuti·on .. ·Tesi···_·· ........ _- ···········_····· .... ·········· .... ················r······ 

Data Distribution 
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k star (bias corrected) I 2.606 I Data do not follow a Discernable Distribution (0.05) 

.-.~ ......... -......... -......... -................ -............ -.. -............................... __ ................ _- -_ .... _ ..... -...... -............................................ -.................. ~ ............ -.......... -............ -.... J._ ...... __ ........................ - .................. --.-................... _._ ........................ -..................... -........... _ .. _ .................................................. _ ..... -.... -.... __ ....... _ ...... _ .......... _ .. 
Theta Star! 27.1 l 

........ _.-........................... -....... -.-_ ........... -..... -.... -........ -............................ -................. _ ... -.. -................................ -................................... J ................ -.-........ --.... _ .. + .................. -.................. -........ -........ -............... -..... --... -.----.............. -... -................. -......................... -............................ -... -... --.-.. --.... -.. -...... --.... -.................... . 
nu starl 432.5 ! 

... -......... -............................... : .................. -.............. -............. _ ............ -.......... -..... -......... -.................................................................... -....... -+ ............ -.... -.......... -... -.. -1- ...................................... - ............................... _ ..... - .. __ ... _ .. ·· .... · .. · .. ·· ....... ····· ..... · ..... _ .... u··· .... ·· .. ·.· ..... - ... -............ --........................... - ......... -.... -......•.......... - ............... . 

................ Approximate Chi Square Value (.05) I 385.3 I Nonparametric Statistics 

.................... -........................ : ... ::: ... ~:::: .. : .. :: .. :.:.:::: .. :::~ ..... :~~ .. :.~: .. ::~~1..~~~~:~: .. ~~~:~~:.:~L~·~.~:~~~i.~~~~~~~t·! .... ·· .. ~ ... ::~?··.?~?:~·l[ .. ·.:::::.:.:.::: .. ::: ......... ::.: .. ::.::~.: ... ~.~:.~: ........... ::::.::.::.: .. :: .. ::: .. ::~ ... :: .. :::::.:.: ...... :::.:.::: .. :·:.·:· .. :::: .. :: ... ::·.: .. · .. ·.·~~~~:·_~ .. ~~.~9..~:~:r::~:.· .. ~~.::~ .. ~ ..... : .. :: 
Adjusted Chi Square Value 384.5 95% Jackknife UCL! 82.29 

:-~~=_~~~~:==~~~_~==~_=~~==::~=~:~:::::==::_=::::~:_=~ ::===:~=_=l=--==:::::::=:=:===:=:~:~~~:~~~~~d~~~~~~~:~~~::!~~== 
Anderson-Darling Test Statistic 2.313 95% Bootstrap-t UCL 91.45 

................... _-.............. _ ....................... ·-····· .. · .. ········Anderson·=6arlfng··-S·%···C·ritfcafValu's' ··········· .. ·····O'j·6· _ ... -..... _--.. --............................................. · .... ·············--.. ····-··········· .. · .. ···9·5·O/~··Hallis"E3'ootstra'p'''LibL · .. ··-··1·3·5·j .. -· .. ·· .. ···· 
-........ -............. -............. -......................... ·· .... ···············"I(olmog·oroy·:Sm·i"r·n·ov··Tesi"St·atlstlc .. · .. ····_······(i·1················ .. -·· .. -u .......... -.............................................. --............. ············gS%···Pe·rc·e·nti"ie···Bootstra·p .. i}bC .. ··········82j~·i······ 

... : .... ::: .. ::.:::~ .. :.::.:.::.:.::: .... ::.:::: .... : .. : ..... ::::.:·:::·:·~~i:~~~~~~~~ .. ~_~_~~:~~.:~~.·:~~:~:~~~~·y·~!~~~I":·:":"··: .. ~~.~.~ ........... ~ .... :.: ... ::.:.:.::.:: .... :: .. :: .. :: .. :.: ..... :.: .. ::.:::.::: .. :.::~ .. ~:~:: ... ~::::~~ .. :.:.: ........ :.:::~ .. : .. ~.~:~~~':~:~~"'~~~~~~~~:~~"~'~~"l[::'::'::"~:~~-~~:'::,,::.' 
Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 101.2 

......... -............................................................................................ -.-.-............................................................... _ .. -............ ············ .. ·········· .. ··r .. · .. ··· .. -.. ··· .. ··· .. ··· .. ··-······1·········· .. ··········· .. ····· .. ·-·--·· .... · .... · .. --···--............................. -.............................. -............. --_.--.... -.-...... -.............................................................. -....................... -.. -. 
! 97.5% Chebyshev(Mean, Sd) UCL 114.5 

.............. -............ -.-.. -............................ · .. ···· .. ·Ass-u·mlng···Gam .. m·a···bfstri'iJuti·o·n········· ............ _ .... L ....................... ~ ......... _ ..........•. - .......................... - .... --............................ - ..•.. _.u···-g·g%··ch-e;'byshs·v(Mea·n:···S·dflJ'bC .. · .. -·1 .. 4·(J":·5-··-········ 

~-~~_~_=~-~~=-~~~-~~~~:~~!~~~~~~~~!~~~~f~~~~J~~~~~~~~::::~~:~~-~~~~~_~~~~~i~~:~~ 
Potential UCL to Use I Use 95% Chebyshev (Mean, Sd) UCLI 101.2 

...... __ .. _ .... _ .... ,._ .... _ .... _ ..................... _ .... _ .... _ ...... _ ........................ _ .............. _ ..... _ ......... __ ......................... ., .... __ ............. _._ ..... _ .......... __ ...... _ ............... _ ........ _ ..... .1 .... ___ .... __ ...... _ ............................. _ .. ., ............... _ ...... ., ....................................................................... ___ ..... _ ...... __ .... _ .. __ ......... _ ........ .-1._ .. _ .............. _ ......... _ ........ . 

.... -... -................. --....................................... -......... -.............. -.......... -... -............................ -............. -......... -.... -............................ ·· .. ······-.. ·· ...... ··Guen .. erafStatis-ilcs···· .. ······-····_ ...... _ ... __ .-.......................................... _ ..... _ .... _ ........... _ ..... -.... -.. _ ........ _ ......................................................... _-_.-.................... _ .. 

Number of Valid Samples 83 Number of Unique Samples! 35 
...... , .......................... -.. -............................ -.. -......... -.-..... ---.. -.. -......... -...... -......... -........ -....................... -............... -...... -.... ·· .. -.... ·-·1-.. -·-·-··-.. ·-··· .. ·-··········· .. ·]···· .. ·.,··-·_. __ ........ _ ......... _ ... ·_ ......... _ ................ _u._ ... __ .... -......... -....... -.... -.. -_ .......... -..... -.. -... -.............. ·· .. ······· .. ·······-·· .. --·········T·-.. ··· .. ··· .. · .. -·· .. ··· .... -...... -. 

................................ __ .............................................. _ ......................... _ ..... _ ....................... _ ....... _ .............. _._ ...................................... _ ....... 1-....................... _ ..................................................... _ ... _ ... _ ......... _ ........ _ ............... _ .............. _ .......................................... _ ....... _._ ......................................... _ ........ _ .... 1... ........... _ .......................... . 

...................................... _ ........................ · .. ···· .. ····· .. ···-...... · .. · .. ·······Raw··Staiisiics···· .. _-·· .. .-... -............. -.............................. -...... ····--········ .. · .. ·····r .. ·· .. ···-.. ··-····· .. ·-...... -........ ······ .. ···· .. ··· .. · .... -.. ·· .... ·""Log=ir~insfo·rme(i"Statj·stics· .. · .................................................................... -.-..... . 

::::==:::::=~:=::::=-=~~:~===:::::==:::::::~=:==:~~;;~~---~:~q:::~:~=~~:~=:=:=:~:::==:==-====~~~~~~~~i~~~F-i.:~:: 

~~-=~~~=-~~~~~~-_=~=~~~-=:=~~~~~~~~!i~~~;J,-_=3~~J~~=~~~:~~=~~-====~==~~~-~=~-:~:::=~:=F====~ 
Skewness 3.22 ! 

............................................ _ ........ _ •• _ •..••..•...••.••• _ ................................ __ .. _ .............................................. _ .................................... _ ............... .!_ .............. __ .....•...•••.• _ •.•.•. _ ...• _ .•. _ .... _ ............................................................ __ ... _._ ........ _ .................................. _ ............. _ •. _ ............. _ .......................... _ ............... _ .... L .......... _ ............... _ ... _ ...... . 

Relevant UCL Statistics 

............................................................................................................ _ ........... ···----··Dil"i"efors·-Test"·statisticr-·-.. ·······O'j2S· .. r-· ....................................................................... _ ........... _ ........... -............... -................ jji·j·i·efo·rs·Test·S·tatistic"l·· .. ······· .. ···6j·34····· 

·-·-···-.. ·--······-.. ······ .. ··-········· .. ·bata· .. r;·oi"·N·ormaf·ai·s%···sign"ifica .. n·c·e .. Levei·· .. ··.J· .. ···· .. ··--.. ··· .. ······-······· .. ·T························ .. -················"6ats .. ·not .. Log·no·rmafa"i"·S·% .. ·S·j·g·n"i"flca·nce .. Ley·efL .............................. -....... . 
................................................................................ _, ... _ .......... _ .... _ .•.... _ .............................................. -............. -..... _ ........... _ ....................................................................... 1 .. ··.·_····················.· .. ···.··_·.·_··.-· .. _ .......... -., ...........• -.................... _ .......................... _ ................................... _ ......... ,.. ................................................................ -........... _._ ......•.. 

.... _ ............ _ .................................................. _ ....... _ .. __ .................. _ .. _ ................................................. -...... _ ...... _ ...................... -................... _ .......... _._ .............................. ~ .... -............ -........ -.. -...•........ -................... __ ........... _ ..... _ ....................................... __ ............................ _._ ........ _ .................................................... _ ......... _ .......... --........... . 
Assuming Normal Distribution Assuming Lognormal Distribution 

................ -_ ...................................................................................... -..... -.......... ··········95%··St"ud"s·nt's·:i .. iJ"C"i]················O·:-7"56·····1 .. ·· .. -· .. ·············· .... ··· .. ··············-· .. ··· ................... -.... -.......... -.. -.......................... · .. · ...... ····· .. ······-- .. ··· .. ·· .... ·· .. _ .. ··95%···"i=j=uC"L:T"'············6:6·5· .... ···· 
. ! f 

~~===:_~~===~=~~====~~~~~~~~~~;~;;~E====:==-:=====~~J~;;~~~;~~;~~~I'=={;~~ 95% Modified-t UCLI 0.761 I 99% Chebyshev (MVUE) UCL, 1.057 ........ -........... -.................. -............ -..... -......................................... -...... -................................. -.-............................ -... _ ............ -..................... -.. -........... -.. -.... -........... -r-....... -... _ .......................................................... -............................................ -.......................... _ .......... -................... _ .................................. 1... ......... _ ............ -....... _-.... . 

! .................... -.... -...................................... · .. ··· ...... ·· .. ·Gs·mnl"a .. ·bisiributl·on·-Tesi .. ····-·········.-............ -......... -.............. -.................... r···-·-·_····_·-······························· .. ··-.. ···············-· .. _ .. ···--·"Data·bistrlbuii·o·n····-· .. ·--·· ........ -................. -.... -.-................... -............. -......... . 

. Theta Staq 0.458 i ......... -........ _ ..................................................... -._ .......... _.-........ -......... -... -.. -... -............ -................... -- .......... ····n·u .. sta·rl·····22·{·4······ .. -···r· .. ····-····-.... -.. · ........ -.......... -................... -........... _ .... _-........ _ ........ -..................................... -............ -.... _._ ... _ .... ----.-.--.. -..... --............. -........ -...... -.... -... . 
............. -............... -.......... -....... -................. ·-.. ·--.. Ap·proxfm·ate .. chT .. s·q·uare·'Va·fu·s· .. (":'osY1"· .. ·· .. 1··8·8 .. ········· .. ·- .... ] .. -.. -........................... -.............. _ .......... ·-········· ...... -N·on·ps .. ;:a·metric-·Statlstlc·s·-··-·_····---._ .... ---... ---............ -.... -.-... -.-_ ... .. 
.......................... __ .. _._ ........... -..... . ....... _ ... __ ................................. _ ............... -.. _--....................................................................... -.. -......... ~ ..................... _ .......... -_ ....... J. .... _.... . .......... _ ................................... _ ... _ ...................... _, .... -....................... _............ . ................. _ .. _ ................ _ ........ __ ...... "_ .................... 'C •••• _ ................... _ •••••••••••••••••• 

Adjusted Level of Significance I 0.04711 95% CL T UCL\ 0.755 
~ t i 



Adjusted Chi Square Value! 187.4 ! 95% Jackknife UCL! 0.756 
........................................................ -................................... _ ........ _ ..... - .. _ ................................ _ .... __ ........... ···_·································· .. ··T·······························_········1···· ........ _ .............. _ ......... _ .................. ·········_······_ .. ··_··S·S%···Sta·n·(ia·re!"·Bo .. otstrap··u·C'cl·· .. ··· ...... ····6:·7·sif· .. 

1 I ! 

Anderson-Darling 5% Critical Valuei 0.774 I 95% Hall's Bootstrap UCL! 0.816 
................................. _ ........................... _ ......... · .. ···· .. · .. ·-Koimog·o·rov=smi"r·n·OV··Tesi·siaifst·i4 ...... ·· .. · .. -.. o~'3·3·if·T .. ·· .... ···· .. ········ .. ···· ······· .. ··· .. ········ .. ·· .............. ·· .. ··_ .... · .. ·· .. ·· ...... · .... 95%···p·e·rcent·fis .. ·Boo·tstra·p .. ·U'c'Ci'······· .... ····656S·· .. . 

~~~:=::=~:==~~~~~~~~~~~~!:'~~~~~~~~r:::~~:=~:=====::=:==-=-=::==:=_~~~~~~~~~~p~c:~t~~~= 
Data not Gamma Distributed at 5% Significance Level! 95% Chebyshev(Mean, Sd) UCL 0.991 

-: _ :_-~ ---~::_-:-_= __ :~: -.:::::=-_=:=-- _-:_-_--:::L=- ----l:~-=-:---- ::_=~:7~~%?~j,!~~e~~::~ri. _sdi~O_~L -_~}~5: 
-----------As.:'~~~~G:iZ;,(j:~:~~~~ma -UeL --- - -ii52" _j _ _ ____ _ _ __ _ _ __ ______ 99_~he_b~h:~(~ean~~d!_U_~~ ____ ~~7? 

........................................................................ · .... · .. 95% .. Adjustsci'Gamm·a .. ··U'C'C · ...... ·· .... ·· .. '():·722"·· .................................................................... _ .... -.. _ ............................................................................................................................................................................... .. 

............................................................................ · .. ·· .. · .... ····Potenti·aT[iCI··to"lis·s .. ·· .. ······· .. ··· .. ··· ............................................................................................................................................. ·· .. U·se .. ·95·o/~ .. 6hsbys·hsv· .. (M·e·a·n·; .. ·Sd)'·ljC'C · .. ··· ............ o-:-!3'9·f··· 

.................................................................... -..... -............. _ .................................................................................... _ ...... · .... ·· .... -.... -.............. · ........ 'Gs·n·sraTsi8tfstlcs .. · .. ·_ ...... · ............. _ .................................................. _ ......... -.................................................................. _ ..................... -.................. _ .. _ .. _ ........ _ .. .. 

Number of Valid Samples' 83 Number of Unique Samples 71 
.................... -......................................................................................................................... _ .. _ ........................................... · .. ·· .. · .. · .. · .. · .... ··· .. , .......... · ........ · .. · .. · ...... ·· .... · .... 1· .. ··· .. · ................................................... - ......................................................... _ .............. -.... _-........................................................................... ] .......................................... .. 

.................................................... _ ..... _ ............................................................................................................................................................. .1.. ........................................................................ _ .. _ ........................................................................... __ ..... _. __ ................. _ .. _ ............................................................ _ ............................. _ ............. . 

~~:.:~: .. ::.::~~:~.~~:::=:~.:~:.=.::~:.:::~: ....... ~ .... : .... :: ... :::.: ... ::: ... : .... ~~.: .. :::::.::~.:.~~: .. :: .... ::: .. ~~: ...... ~~:: .. ·::::·:: ........ ~~·~~~~~I .. ::~~ .. :: .. ~::~:.~···::~::·:::[::: .... :: .. :::::::.: ... :::,,::.::.::: .... ~~.~.:~ ... ::::.::.:~:: ... : .... :: .. :~.~-..:: .... ::.:.~= .. ~:: .. ~ .. : .. : .. :: .. ~~~~:~~~~ .. ~~.~.~~~.~:~~~. ":::::::=~~~~~~":. 
Maximum 645 Maximum of Log Data 6.469 

_.w ..•.. __ .......... _ ............ _ ... _ ...... ~ .................................................................... _ ... _ ............................ _~ ............... _ .......... _ ..•. ~_............ ............... ...................................... . ....... _ .................................................. _ .... _ ...................... .-.... _._ ..................... " ........................................ _ .............................................................................................................. .. 

Mean 29.8 Mean of log Data 3.055 
......................... - ..... __ ..... - ........................................................................ _ ................................................ _ .. _ ................... _ ......................................... _ ....... _ ..... - ........ _ ... - -_ .............................................. -... -................... _., .............. -.-.... _ ....... _ .... - .......................................... - ............ -.. --............. _ ...... _ .............................................. _ ..... _-... _ ... .... 

Median 19.5 SO of log Data 0.544 

.................................................... -................................. · .. · ............ · .. · .. · .. ·· .... ··· ...... · .. ·~·~:.~·~~·=·~~ .. ~~~~~~~::·t·· .... ····· .. ····~·:·~~·~·····lL .......................................................... -........................................... -......................................................................................... -................. I·· .... · ........ · ...... · .... ······· ...... ··· 

........................................ _ .................................................................................................. _ ................................... _..................................... .._ .................................................................................................................................... _ .................................. , ................. "' ............................. _ ................................ 1. .................................. _ .... . 

......................................... -.............................................................................................. -........................................... · .. · .. · .. · .. ······ ...... ····· .. ·R·ei"eva·ntTi'C'C··sia·ilstlcs·· .. · .................................................................................................................................................................................................... _ ........ .. 

.. .............. ... '''-'' ... ... ................ .. ......................... _. ........ -... ..... ...... ... ......... . ......... _.. ......... .. ..... .. . ..... - ................. J ........ _...... ... ...... ......... . .. .... .. .......... . .......... __ ........................... _... ......... ......... ..... .. .............................. "-"- -"' .................. . 
Normal Distribution Test Lognormal Distribution Test 

:_ .~=~:--~--::--:~ -•... ~~-:=_~ _:-:_:-~~\;~~~~;I~~~~:F---~~:;~:_ -~:~:~~::--:-: :::~:_::-:::: ~:-_~~~;~~i~~~~~F-_~;~3 
Data not Normal at 5% Significance Level I Data not Lognormal at 5% Significance Level 

............................................................................................................ - ............................................................................................................................................................ 1" ............. _ ............................................................................ -_ ......................................................................... _ ......................................................................................... . 

........................................................................................................................................................................... _ .......................................................... _ ........... _ ............... L_ ............................................................ _ .......................... _ .......................... _ ............................................................. _ ........................................................................ .. 
Assuming Normal Distribution 1 Assuming Lognormal Distribution 

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL! 31.33 
............................ - .................................................................................................................................................................... - ................ 1' .................................. _... .. ................................................................................................................................................................................................................ 11 ......................................... .. 

95% Adjusted-CL T UCL, 50.11 97.5% Chebyshev (MVUE) UCL 34.27 
...................................................................................................................................................... _ ............................................... -................ .J............................. .. ...................... _ ............... _ .......................................................... _ ... _ .................... "'_ ........ _ ................................ - ........................... ~ ..................................... _ .. . 

95% Modified-t UCLl . 43. 99% Chebyshev (MVUE) UCL! 40.05 
............................................................. "'_ ................................................................ , ................ _ ......................................................................... 1............................. . ........................................................................................ _ .................................................................................................................... L.. ....................................... . 

. :: ..... ~: ... ~: .. : .. ~ .. :.::.:.:.~:.:.::: .. ::~.:: .. :: .. :.: .. :~.:.:::.: .. :: .. ~~~~~~~.~~~~:~~:~~~~.~~~!~~~:~.~: .. ~.:.:::.·::: .. :: .. :·:·:·:-1·:·~ .. ::·::::: .. : .... : .. ~::::~: .. ~·:: .. ll .. ::: ...... ::: ...... ~~::.:.::.:: ... ::.~:::::: .. ~: ... :: .... ::::.: ... : .. · ... :· .. ~=:: .. ~:~.·~~:~~.?~~~~~~~·~:i~.~· ... :: ... :: .. =: .... :: .. ~:::: ...... :.: .. ~~.::.: ... :::: .. :::.::.: .. : .... :.::: .. ::::::: .. ~:: ..... 
k star (bias corrected) 1.568 Data do not follow a Discernable Distribution (0.05) 

.. ··· ........... ·0000---......................... -................. - .............. -· .......... ··· .. _· .. ··_· .. ·_· .. ·· .... · .... · ...... ·· .. · .. · .. · .......... ·· .. · .. Th·eta-Sta'r ........ ·· .. ·1 .. 9:·61" .. · .. · ...... ~-.......................... --............................ --....................... -.. -................... -................... _ ................. _ ............................................ _ ............. __ .................... -.... . 

.............................. __ ........................................................................................ _ ............................................ , ..... -.... -.. · .... · .. ·· .......... · .... · ...... _ .. ·1··· ...... · .. · .... · .......... · ...... · ...... ·! .. • ........................................................................... - .............................................................................................................................................. - ....................................... . 

nu star 260.3 I 
... : .... :::.:.:: .. : ... :.:: .. ::.~:.::.::::.::::.: .... : .. :: .. :~ .. ~: ...... ·.::: .... :··~~~:r.~~~~.~~~·~ .. ~:i~~~·~~~~~::y~~~~:.~::~~?:J:: .... :.~~.~.::~ .. : ..... :.].:.:.:::: ...... : ..... :~:::.:.:: ... : ...... :::: ........ ::: .. : .. : .... :.~:.::: .. : .... : .. ~ .. ~:~:~~~~~ .. ~~~~i~.:~~~~~~'.~-.~·.: ... : ... :::: .... :.::.~:· .. :~:: .. ~:~~:::~:: .. ::.~::::: .. : ..... ::.: .... ::: .. 

Adjusted Level of Significance 0.04711 95% CLT UCL! 42.33 

::.:::.::: .. : .. :::.: .. : ... :.:: .... ::::::.: .... ::::.: .. ::.::~ ... :.~ ... ::· .. :~~::.:: ... ::·.:.::·:·:::::::.:~~~· .... ~~r~_~ .. ~~~.·~~:i:.:~:~~~~~~~~~~~I:.:·:.::~~:~·::~··::.·:·:~ .. 1::.:: ... :.:~: ... :.: .. : .... ::.:.: .. ~::.: .. ::::: .... :.:.:.: ... ::::::: .... :: .... :.::::::.:: .. : .. :.~: .. : .. :~~~ ..... :::~-::.: ... :.:.:~~~: .. ~:~ .. ~:~~~ .. ~~~:.~~~[.:.::.::.~~:~~?::::: .. ::: 
j' 95% Standard Bootstrap UCLI 42.22 .................................................................................... _ ................ _ .... _ .................................................................. ··· .. · .... ··· .. · .. ·· .. · ........ · .. _·f· .... ·_ ........ ···· .. · ........ ·· ....................................................... _ ............................................................................. _ ............... _ ......................... -......................... __ ........ " ........................................ -

Anderson-Darling Test Statistic 11.79 I 95% Bootstrap-t UCLI 96.34 
................................................................................................................................. -. __ .................. _ ................... _ ... ·-·-· .. · .. -................ ·~ .............. ·-.... · ........ ·-····T ................ ·· ......................................................................................... -_ ................. _ ...................................................... - ......... ·· ...... -.. •··· .. i .. • ...... - ........ ·--.. · ...... · .. · 

Anderson-Darling 5% Critical Value! 0.769! 95% Hall's Bootstrap UCL! 87.12 
......................................... _ ........... _ ...... _ .............. _ ...................................................... - .............. _ ............ -.................... - ..... - ............ ~ ............... - ........................ J .............................. _ ..... -........................ _ ........................... _ ........... _ ...... - ...................... _ ..... _ ..... _ .... -................ _ ............... ··· .. ······ ...... l .. --··· .. _ .. -·· .. · ............ · 

Kolmogorov-Smirnov Test Statistic I 0.289! 95% Percentile Bootstrap UCLI 44.62 



Kolmogorov-Smirnov 5% Critical Value) 0.09981 95% BCA Bootstrap UCL, 53.78 
.................................................................................................... _ .... _ .......... _ .................................. _ ..................................................... J.._ ................ _ .................. .). ................................................. _ ........ _ ................................................................. _ ................................................................................... -..J. ... -... _ ............................... . 

Data not Gamma Distributed at 5% Significance Level! 95% Chebyshev(Mean, Sd) UCLj 63 
...................... _ ...................•............................. - .. _ ..... - .................................................................................... ························ .. ··· .. ········ .. ····r···· .. _············ .. ·········-· .. i .. ········ .. ···················· .. ·· .. _ ......................................................................................... -.. -.................................................................... _ ...... -t ......................................... . 

...................................................................................................................................................................................................... 1 ................................... .1. ...................................................... - ................. =?:.~~ ... ~.~.=.~~~.~.:~~.~.=.~.~~ ... ~.~?~.~.:1 ......... ?..?..:.~.?. 
Assuming Gamma Distribution j 99% Chebyshev(Mean, Sd) UCLj 105.6 

.-............. ~.-... -.. --.-....... ~ ... -..................... -.. -.-................... . ............. _-............................ _ ............... __ ........................... -........................... ~·-···l~·····--········-····-················~········· ........ . .. , .................... _ .... -_....................................................... . ............................................................................. _ ... __ ........................... ! ........................................... . 

................... ....... ... ... ...... 95% Approximate Gamma UCL, 34.64 I 

............................................................................................................................................................................................................................ L ........................................ 1. ....................................................................................................... _ ................................. _ ........................ ···· .. ····· .. · .. ·· .. ···· .. _···········_···········1 .. ······· ........ _ ...................... . 
Potential UCL to Use i Use 95% Chebyshev (Mean, Sd) UCL. 63 

.................................................................................................................................................................................................................................................... .1.. ............................................................................................................................................................................................................................. .!.. ........................................ . 

··R·esu·i"t"or··1i2 .. ·s6C·{v~intidfl .. mr··········· .. ··· .. ·-........................................................................................................................................................................................................................................................ _ ........ _ ..................................................... -..... _ .......................................................... . 

............. _ ......................................................................... -... _ .................................. -....................................................................... _ .......................................................... j .............................................................. _ ........................................................... -................................................................................................................ " ...................... . 
Raw Statistics Log-transformed Statistics 

11~.~·:::::::·.~~~-.::~·~~~~: Maximum 45.6 Maximum of Log Data 3.82 
_ .............................................................................................................................................................................................. _ ........................................................................... _ ........ _ ............................................................................. __ ................. _ ......................................................................... ··· .... ··· .. 1····· .. ·· .. ··············· .. ···· .. · .. · .. ··· 

Mean 13.76 Mean of log Data 2.538 
.................................................. , ....................................... _ .......... "" ....... - ............................................................................................... _ ......................................... - .................. _._ ................................................................................ _., ............................................... _.-... __ ......... ,....................................... . ... " .. , .................... . 

Median 12.9 SD of 10 0.404 
..................................................................................................... _ ......................... _ ........................................................................... _ ........ ···_·· .. ······ .. ··········· .. ······· .. ·1····· .. ············._ ................................ _ ................................................................................ -...................................................... . 
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Coefficient of Variation 0.454 
................................................................................................................................................................................... _ ..... _ ................. _ ......................... -.................... } .............................................................................................................................................................. _ ............... _.......................................... .. ...................................... . 

Skewness 2.186 . 
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Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level 
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Anderson-Darling 5% Critical Value 0.754 i 95% Hall's Bootstrap UCLI 15.36 
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Kolmogorov-Smirnov Test StatistiCj 0.07521 95% Percentile Bootstrap UCLI 14.94 
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Kolmogorov-Smirnov 5% Critical Value 0.0982! 95% BCA Bootstrap UCLi 15.03 
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Data appear Gamma Distributed at 5% Significance Level I 95% Chebyshev(Mean, Sd) UCLI 16.75 
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Assuming Gamma Distribution i 99% Chebyshev(Mean, Sd) UCLI 20.58 
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95% Adjusted Gamma UCLI 14.86 I ! 
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Result or 1/2 SOL (zinc) 

................................................................................................................................................................................. ·· .. ···· .. ······················· .... ········GenerafStaiisiics .. ········· .. ···· ........ · .. ··· .... · .. · .... ·· .... ····· .. · .. · .. ······ ................................................................................................................................................................. .. 

: .. ::.: ... :::::: .... ~.:.:.:: ...... : .. :::: .... ::::~ ... :: ... :.::.: .. :: .. :.~ ... :: ... : .... : ...... :: .... : ... :~~.~~:~~~~.~~!.~~ ........ : .. :· .... : .. · .. :·: .. :::: .. :· .. ·:· .... · ... ·: .. ·:··:::· .. 1::: .. :: .. :·::: .. : .. :.: ... :.:: .. ::: .... :::::11':·:·:·:·=:: .. ··:··:::: .. ::··::.:: .... : .. ::: .... :: ... :.::: .. ::.: ...... :::::: .. ~~~~.~~~~~.~~~r..~.~~ .. :~~ .. ~~~~~ .. ~~~.:: .. : .... ~::::.:::::: .. :::::: ...... :: ...... :.: ..... ::::~::: .. ~~.:.:: .. :.: 
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Median 455 '1 SD of log Data 1.203 
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Lilliefors Critical Value 0.09731 Lilliefors Critical Value 0.0973 
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Theta Star! 603.9 
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Anderson-Darling Test Statistic I 0.442 I 95% Bootstrap-t UCLI 763 
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Kolmogorov-Smirnov 5% Critical Value. 0.101 ~ 95% BCA Bootstrap UCLI 758.6 
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95% Approximate Gamma UCLj 727.7 ! 1 
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95% Adjusted Gamma UCL! 730.2 I , 
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Potential UCL to Use I Use 95% Approximate Gamma ucq 727.7 
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97.5% Chebyshev(Mean, Sd) UCL 0.532 

::::=: .. ~~~:.:~ .. :.~~ .. ~~~~:.~~~:=~:~~~~~~~~~~.~~"~~~:~ .. ~~~~~~~~~~~=~~:~~.~~~~ .. ~ .. ~:.~=-~-=[~=:.::::.::.::: .. :.:~:.: .. ::::: .. :.:: .. ::.~::::~:::::::~:::::: .. :~::~~~~:::~~~~~~~~~~~~~~~~~~~~~~: ..... :~::~::~~~?:~~ ..... 
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Potential UCL to Use l Use 97.5% Chebyshev (Mean, Sd) UCL I 0.532 
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_ ................................................................. _ ......... _ ......... _ ......... _ .............................................. _ ................................. "Mean" ······· ...... ···6:·6o~i1" -............ _ .. _._-_ ............................................. -..................................................... _.······Mean-ofiog···o·ata···· ··········:a:·32T"····· 
.............................................................................. _ ..................................................................................................................... - ................ ;-........................................ "1"" •••••.•.•••••••••.•••.••.•..•. _ ................................................................................................................................................................................ _ ....................... _ .... - ••••.••••••• -

Median i 0.00191 SD of log Data ~ 1.38 

_ .............................. -.. _ ............................................................................ _ ..... -.-..... -...... -.. -....................... -...... -.... -.~.~ .................. ?:.~?.?-~ ._ .. _ .................................................................................................................................................................................... ·····················1·· .. ·············_··· .. ··········· .... . 
Coefficient of Variation 1.818 

Lilliefors Test Statistic i 0.294 I Lilliefors Test Statistic! 0.133 
............................................................................................................. _ .......................................................................................................... ..!. ........................................ + .......................................................................................................................................................... _ ............................................................. + ......................................... . 

Lilliefors Critical Value II' 0.0973j Lilliefors Critical Value! 0.0973 
····· .. ··············-······ .. ···· .. ·········15"aia···nod~Jormalai··S%· .. Sfgn"iflc·a·ncs·"[ever·····_·············· .. ·········· .. ·············r .. ·········· .. ·······················Daia····notTognormaf"ai·s·%··S·lgniflcs·nceTev·sf····L ..... _._ ........................ . 

Assuming Normal Distribution , Assuming Lognormal Distribution 

==-=~~:-=:==~i~~i~i~~~~~~~~~~~~C:--l[=:-:::~:==!~~=::=::=~=-:-:-==-~--~:~~~~~;;l~;=~;~E};[~~ 
95% Adjusted-CLT UCL 0.006 97.5% Chebyshev (MVUE) UCL! 0.0103 

.................................... . ................................... _ ................................................................... _ .............................................................................................................................................................................................................................................................................................................................................. 1._ .. _ .................. _ .......... . 

==~~:=~~=~=::=~:==::~=:::5~~~J~~~~~[~~~ =:=~~~d~~~i~~=~~!~~~~~~~~~~:il!~-==: 

~~~:==-=-~=:-:=~~i~i§~i~~1i~=~3~==~~::==:::::~~=~~~~~~~~~~~==:=:====----- ----- -------~~~~~~h~~uga~;~a~:~- --9~~~71 t----------- --- --- ----- ---95~;;~~k~~-~~~ -- ---~~~~ 
......... .. . .. ........ . . .................... ., ........................ _.-........................... -............ _ ...... _ ....................................... ······T········· .. ··· .. ·· .. ··· .. ··········· .. ·· .............................................................. -................................. "'9's'%"Sia'ncia'rcf""sootstra'p'"LiC[" .......... '0-:-<)'054 
................. _ ................ _ ......... _ .......... ····_··_·· .. ·····--Andeiio·ii:oari"i"n·g .. Tes"iStati·stlc···· ······ .. ·······i·8·55···· ........... _ ............................................................................................... _ ........ · .. ···· .. ·9·5%··Sootstrap=i .. u·cC· _······· .. ····Cl":'O·068 
........................... _ .................... _ ...... ····--··-··AndEirson~bariin·g5o/;··criti·caf\jaTue .. ·· ·······_···tl":7·9S··· ... _ ....... -............................................ ················ .. ······················ .. ·····S5%··Hiiijis··Sootstrap .. ·OcT···· ··""·-···cf.off1· 
........... -............ _ ............................... _.········ .. ···Koimogorov~siTiirnov··Tesi .. Statistfc-· ··· .. ····_····0:"1""34-· _ ........................................................ ··· .. ······················ .. ·····95%···jisrceniiis·Booistriip""Uci · .... ···Ojj055 
·····_······ .. ·· .. _ .. ·_·_··_····················Koimog .. o .. rov=sITi·lrnov-5%···criiicai···va"fue···· ·············· .. i1":"1··02 .. ·· ..... -................................................... ······_···························· .... ··_········ .. ·· .. 9·5%· .. s·cA .. So·otst"rap·"LfcI···· ···· .. ····· .. ·· .. 0·:0064 
· .. ··_·--.. ·"Data···not·Ciamma··O·i·strlbuted .. ai·S%···S·lgnificanceTevef-'-'-"""-' .. _ ............................... _ ....................... ··················-··-ff5O/~·c-ii·sbyshev·("Mean~· .. §dy·"Li"c·L···· ···········_·0:0'077 

~====-~~:::-=-~~;;;;~i;;;:;=-=::C=~====:=::=::=~~~::~~=~~i~::=:~ 

~-~~~~=~-~~~~~~~~l-~~~~~:~~~~~~:~~~=~~~ 
Potential UCL to Use Use 97.5% Chebyshev (Mean, Sd) UCL 0.0092 

........... _ ........... _.-.. - ..................... _ .............. .--.. -..................... ~-, ..... -.. -..•. " ......................... -... --.-...... _-_ .................... _ ................ _------_.-_ ................................ .. -....... ---~ ................... -............................. -._ ........................ -_ ....... -_ .. -..... -.-.. _._ ................................................................................. _-.. _-.................. _ .... ..,. 



..... _ ............................................................................................. _ ....... _ ............ _ .............................................................................................. j .......................... -................ , ....................................................................................................................................... -.... _ ................................... _ ......... _ ............................ ·· .. ···· .... ····· .. ··········· .. ·· .... ·· .. ······1 

..................................................................................................... _ ...... -............................................................................................................ + ....................................... + ................................................................................................................................................................................................................. _ ............. ········· .. ··· .. ········ ... · .. ·· .. ······ .. ···1 

N etric Statistics 

Use 97.5% C n, Sd) UCL 

84 

Minimum Minimum of Log Data -5.354 



Potenti 

100 

Coefficient of Variation 11.34 



................................................................................................ _ ............... -.... ··················· .. ·························1 

Number of 

0.379 





Potf'~ntiRI UCL Use Chebyshev (Mean, 

Number of Unique C;;:"'rnnlt~c 

Gamma Distribution Test Data Distribution 



Raw Statistics 

95% CL T UCL 0.061 



Kolmogorov-Smirnov Test Statistic 0.246 



Potential UCL to 

I···· .. ··········· .. ·· .. ·· .. · ... ·······················································~···c· .. ·········· .. ······.-· ....... : ........... _ .. , ................................................................. _ ............................................ ·· .. ····· .. ···· .. ·····1·· .. ···· .. ············_····· ................................................. -..................................... - ....................................................... _ ........................... _ ................................................. ················1 

0.106 

0.0688 

Data appear 

As~;umling Gamma Distribution 

95% Approximate Gamma UCL 7004 



Data not 

Data 



95% UCLs (ACIIUStl:!C 

I································· ................................................................................................. _ •. _ .................................................................................... , ........................................... ~ ....................................................................................................................... _ ............................................................................................ ······ .. ·······:········ .. ···· .. ···•·· .... · .. ···········1 

115 



146 

SD of log Data 1.225 



Nu 

Rellevalnt UCL 



Data 

N 



................................................................ - ..................................................................................................................................................................................................... _ .................................................................................. _ ................................................................................................................................................................ ·· .. ············1 

(a)anthracene) 



Potential UCL to Use 
....................................................................................................................................................................... _ ........................................................................ L ................................... -, ............................................................................................................................................................................................. , ........................ · .... · ...... ··· ... ··1 

1 .. · .. ·····•·················•············· .. ·· .. · .. _ .............................. _ ............................................................................... , ................................................ _ ......................................................................................................................................... _ ..................... _ ....................................................................................... _ ........................................... ·_ ............ ·_ .......... 1 

Number of N 

Raw 

Data 

nu star 105.6 



145 
.................................................. _ ................... ~ ................................................................................................................................................. !... .............................. , ..... _L ............................................................................................................................................................. _ ...................... · .................. · .. · .. · .... · ...... ··· ........ ..1'-.......... · .. · ...... · .. _ .... · .. · .. · ........ 1 

95% Bootstrap-t UCL 0.629 



N 

Data do 

97.5% Chebyshev(Mean, Sd) UCL 0.545 



Potential UCL to Use Use 97.5% Chebyshev (Mean, Sd) UCL 0.378 



Data 



Raw StaltistilC:s 

Data 



N 

Skewness 8.42 



N Unique SarnplE~s 

Raw Staltisth:s 





disulfide) 

......................................... __ •.. _._ .• _ ..................................... : .•••.•.....•• __ ........ -._ .................... ··c· .. :······_···· .. ··················.;·················._ ....••. " .•...•.•...•. + ......... _ ......................... _ ........................... _ ...... _-_._ .................... _ ........................................................................... _ .................. _ .................. _.+ ............. _ ........................ ( 

0.3 Data do not follow a Discernable Distribution (0.05) 



·ResuTi··or··1/2··sD"CCch·rtim·lumf···················· ............................................................................................................ -.. _. __ ..... __ .................................................................................................. _ ............................... _ ................................................................................................. . 

Data 

Adjusted Chi Square Value 820.1 



95% BCA Bootstrap UCL 0.453 



Statistics 



, ..................................................... ···························N·o':maf·bls·t·rl"bliiio·n··:fesi·································· .. ··································,·····'··· .. ·r ...... · .................. · ................................................................................................... _ ............................................................................. · .............. · .................... · ...................... ·1 
, Lognormal Distribution Test 

Data not 

or 1/2 SDL (cyclohexane) 



N 

Potential 

Raw Statistics Log-tra nsformed Statistics 





Use UCL 0.0709 

Normal Distribution Test Lognormal Distribution Test 



............... _ ...................................... _ ............................. _._.,_ ........................ , ..................................................................... -........ _ .................. .,.. ............... _ ...................... + ............................................................................... _ ........................................ _ ...... -............ _ .... _ ....................................... -··············_···········,············ .. c·· .. · .... ·-·· .. ······ .. ···1 

Assuming Normal Distribution Assuming Lognormal Distribution 



.. . ... 

Result or 1/2 SDL (endosulfan sulfate) 
........................................................................................................... _ ................................ " ....................................... _ ....... _ ....................................................................................................................................................................................................................................................... _ .................................................................. -..... ••· .. ··•···•·· .. ···1 



aldehyde) 

N Number of Unique S 
1····· .. ··-··· .. ············_·· .. ··•····················· ...................................... . 

Approximate Chi Square Value (.05) 107.7 Nonparametric Statistics 



................................................................................................................................................................................................................................................ _ ........................................................................................................................................................................................................ " ................................. "" ................................ · .... · ...... · .... ·1 

Statistics 

Anderson-Darling 5% Critical Value 0.813 



Assuming Gamma Distribution 





Number of Valid Samples Number of Unique Samples 95 



Use 

General Staltisltics 

M 

Mean 5.0765E-4 Mean of log Data -9.29 





Potential UCL to Use Use n, Sd) UCL 

Raw Log-transfornled Statistics 



Use 



Potential UCL to Use 

1·· .. ······················_······ .. ·•·•····••·•••••·•· .............. _ .... _ ................................................................................................................ . . ......................................... _ ... -...................................................................................................................................................................................................................... , .................................•.•........... , 
General Statistics 

Number of Vali 

k star (bias t"'nrlrAt"'lrAri\ 

Theta Star 9.0347E-4 



Number of Unique ~"'I"'nnl<~c> 



Use byshev (Mean, 



Da 



Raw Su;ltisltics 

.................................................................................................................................................. ··· .... ·············· .. ··················· .. ·Re·ieviiniTiC'CS"tatlstlcs'" ................ --....................................................................... _ ............................................................. -... .. 

Nonparametric Staltist:ics 



............................................... -.................................................. - ................................................................................................................................................... _ ....... ! ............................................................................................................................................................................................................. · ........ · ................ · .... · .. ·· .... · .. · .. ·· ...... · ............ · .. 1 

to Use 

Minimum of Log Data -10.26 



to Use 

45 

Coefficient of Variation 1.947 



Data n 

0.092 



Number 

Coeffi 



Data 

1--.• _ .. _ •....••.. ,. ..••.•.•••....... , ............................................................................................................................................................................................................................................................................................................................................................................................................................................................. ···························1 

N 

Distribution Test Data Distribution 



...... _ ................................................................................. " ............................................................................................................................................................................................................................................................................................................................................................................................................. , ......... " .... · .. · .. · .. ··· .... · .. · .... · .... ·1 

ry) 

94 

Approximate Chi Square Value (.05) 130.2 Nonparametric Statistics 



or 1/2 SDL (methylcyclohexane) 
............................................................................................................................................................... ··· .... · .. ······· .... ··········· .. ························1 

Cnoffll"';ont 

Anderson-Darling 5% Critical Value 0.9 95% Hall's Bootstrap UCL 1.338 



Nu er of Unique Sam 

Coefficient 

Data 

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 2.039 



to Use 



..................................................................................... _ ..................... -............... -.--::: .. :=.~.~ ..... = ............ : ............. : ........ -.: ... : .. = ... : ...... ~ ..... - ....... : ... .:: ..... .:: .. = ........ + .................................... _ ........... _ ....................................................................................................................................................... : ...... ···:····T"··-··-··~··::····=··.::···········I 

Data not 

Use 95% Student's-t UCL 

MOClltJecl-t UCL 12.37 

General Statistics 





U ) UCL 0.159 

71 

Minimum.4.0000E-5 

Skewness 8.784 



Cnaff'i,...iant 

N 



05» 

Relevant UCL 



Nu 

0.348 """ "Data do not "follow a Discernable Distribution (0.05) " 



.......................................................................... _ .............. - ....................................................................................................... _ ...... _ .......................... _ .................... ., ............ _ ................. -.................... -....................... -........................................................... -..... -........................................................................................................... ························_··1 

N mber of Unique ~::Irnnl~'c:: 23 

Raw Statistics 

SD of log Data 1.31 

Data not 

Adjusted Chi Square Value 9.747 i 



.... _ ........................................................................... _ ......................................... · ...... ···· .................. •• .. • .. • .... • .. • .. ·• .. ·• .... · .... ·· .. · .. 1· .... · .. ·• .................................... : ....................................................................................... _ ........................................................................................................................... ~ ........ + ........ _ ....... _ ................ .... · .. 1 



.. " 

Number of N 

.. " ........................................................................................................................................................................................................... ,.+ ................ _ ........... , ......... + ...................................................................... -......................................................................................................... , ....................................... ··+··················· .. ··········· .. ······1 

95% Approxi 

95% Adjusted Gamma UCL 



Nu r of Unique S::lmn,IA~ 

Potential UCL to Use 
. . ...... -..................................... -._ ... -_ ........ _ .. _ ......... _ ............ -................................................................. _ ......................... + ..... _ ........................ _ ... __ ................ _ ........................ _ ........ _ .......... _ .................................. -................................ ····· .. · .. ·· .. ······ .. ····+··········· ...... ·--·~···-·····I 



Use 95% Chebyshev (Mean, Sd) UCL 0.11 

Number 151 



(0.05) 

Nu 

Median 7.0500E-5 SD of log Data 1.344 



(tetrachllorolJiphenYI (52)) 

VU~'III"'I~nt 

Relevant UCL Statistics 





or 1/2 SDL (titanium) 

Relevant UCL Statistics 

99% Chebyshev (MVUE) UCL 



to Use 

General Statistics 

Number 

Raw Staltisltics 



Coeffi 

95% Standard Bootstrap UCL 6.714 





UCL to Use 

o 





Use 97. 



APPENDIX A-3 

NORTH OF MARLIN SURFACE soa 



Raw Staltisth:s 

............................................................... , ............................................................................................................ - .................. , ......................... ~ ........ -................................ , .......................................................................................................................................................................................................................... , 



Raw 

CL to Use rh.:>h\l~h"", (Mean, Sd) UCL 

.................................................................................................................................................................................................... _ ............................................................ _ ........................... ·1 

I .. = .......... · .. ··: ..... · .. · .. · .... : .. · .. ·~ .... : .. · .. :· ...... : ... : ......... ,· ...... · .... , ..................... _ ................................................................................... _....................... ................................................................................ .. .............................. -........................... _ ...... __ ........... .. .......... -... -... -.... -... .. ................ _ ... -.......................................... · .. _· ...... · .................. 1 

ult or 1/2 DL (4,4'-ddt) 
................... -............................. -.-............................................... -....... . ......... _ ................................. -.................... - ...... . ..................... - ........ -............................................ -.... -.... . ........... _-._ ....... -.......................... _........ . ........................ _ ........................................................... _ .............................................. 1 



Raw Statistics 

Data do not fol (0.05) 

Data 

Number of Valid Samples 
........................................................................................................................ _ ..................... ' .............................................. : ........................................................................................................................................................................................................................ · ............ ·• ................ • .... · ........ · .. · ........ 1 

Raw Statistics Log-transformed Statistics 
.............. -............... -....... -.. -.. -... ~ .... ~ ... -...... -... - .. -....... ~ ...... -...... -......... -.. -..... -................. -.. _ ... . 

Minimum 1 0.005 



1 .......... · .................... · .......... · .. ·_ .... • .......... · ...................... •· .................................................................................................................................................................................... ; ............................................................................................................................................................................................................................................. · ...... • .......... • ...... • .... 1 

Raw Staltisltics Log-tra nsformed Statistics 

Mini 

Maxi 

............................................................................................................ _ .................................................................................. • .... · ...... · .............. ·~ .......... · .. • .. · ...... · ...... · .......... ·1· ...... · ............................................................................................................................................................................................................ · .... ·• .. ·+· ...... · .. · .. · ...... · .......... · .. · ........ 1 

SD 0.0131 
........................................................ - ....................... .............................. ·· .. ·i ..................................... + ..................................................................................................... _ ................................................................. .. 

Coefficient of Variation 1.324 



0.613 

0.897 

Use 

Num 17 

Raw Statistics 

I·························· .. ···· ........................ · .... · ........ · .................................................................. - ............ -..................................................................... .. .......................... _. .. ....................... _ .. _ ................................................................ - ........ - .............................................................................................................. I 
Relevant UCL Statistics 

Normal Distribution Test Lognormal Distribution Test 

Shapiro Wilk Test Statistic I 0.963 
.......................................................... _ .... · ........ · .. S·hapiro·Wi·j·kTest .. ·Stati'siic·r 

0.767 



................................................ - ·············· .. ········G"amma···O' .. ·" .. i .. s .... ·i .. i .. ·i iiiJlion .. ·Te;;'i ...... · ............ ··,,·· ...... · ...... ·· ...... · ...... · .. · .......................... "1" .......... " .. _ ................................... " ......... " ............ _ .......... _ .. -.. · .. Daitij .. 'C,·l's·tlri'bulliorl ........ · .. · ...................... · .. · ......................................................... '·"1 

Potential UCL to 

Assuming Normal Distribution 
.... _·" .. ·" .. _ ...... " .... _· .... " .. "",, .... ·g"S% .. ·Stu·cj'enti·s:t uc L 1 0.0379 



Data do not 

Result or 1 

Data 

............................................................. ····························_························c ................................................................ , .................................. .i .......................................... + .......................................................................................................... , .......................................................................................... ··,···c······· .. :· .. ,·······!················ .. ·c···· .. ··· ..... = ...... , 

I······················ .. • .. ········ .. ·· .. ·· .. ·····•······· .................... - ............................... - ............................................................................................................................................. . ................................................................. - ............................................................................................................................... ···················1 

Gamma Distribution Test Data Distribution 



7 

Raw Statistics 

63.37 

46.06 Nonparametric Statistics 
Adjusted Level of Significance . ···O."(j·3·S7\························ 95% CLT UCL 



Statistics 

Data appear i".nifir:::In('·~ Level 

95% Percentile Bootstrap UCL 2.938 



Number of Uni 

Data 

Distribution 

Distribution 
1········ .. ·_··········_························· .. ·· .... · ............ _ .... _ ................. , .. - ........ _ ................. _ ............... _._._ ...... _ .. --.. -_._._ ................ _ •.................. ,._ ............................ _ ....... , ................ -_ ................... - ................................................................. -............ _ ......... _._ ............ _ .. _ ........... __ ........... -.. _ .. _._ ... _ ........ -_······;············· __ ·························1 

95% Approximate Gamma UCL 191.2 i 



Potential UCL to Use Use 95% Chebyshev (Mean, 264.2 
1···· .. ········_······ .... · .. · ........ • ...... · ................ _· ............ · .................................................................................................. - ............................................................................................ -'- ... _ ...................................................................................................................................... -........................................................................... ·', .......... ·· .. · .. --· ...................... 1 

Nu 16 



Log-tran~!if,o,'rr'm'1'ti:\cf'Staiii'sti"cs""""""'" .................. , .................................................. j 

Potential UCL to Use Use 

Number of Unique Sa 
1 ... _ ..........••... _ .. _ ....................................................................... _ .............. _ •...•.•..•..•...•....•......•...••..............••.•................. _ ... _ ....•. , .......•.•. , .......•.....................•......... L .•..•..•..•.........•.•.•..•......... .•...• - ......•.•..•....••..•.••.•••.•...•.........•......... _ .••.•.•...•.•.....••••..................•.......•..•••....•.........•.•.•....••.....•.....•......•••... 1···················_·····················1 



Res 

SD of loa Data . 



Data not 

Data 

Pnt'""nti::ll UCL to 

umber of Unique Samples 15 

......................... _ ......................................................................................................................................... · ...... · ........ ·~:·i~:;;:i~:;:;·;·;·;:;::; .. t .............. · .. n .. ·7aa .... i' .......................................................................................... · .. · ...... · .. · .. ···· .......... · .... · ...... ·~X;;:;;:i·;:;;:;·;··;·~~ .... ;::;i .. i··;::;·;::; .. ·n,·;;;t;;; .... 1 .. · ...... ·:n·??X .... · .. ·, 

I .. · .. ··· .... · .. ······ .. · .. · ...... ·· .. ··· .. · .................................................................... _ ............... · ...... · ............ ······· .. · .... · .. · .. · .... · .... ~C~·k·;;~~·;·,:; .. ~;;;; .. j· .. · ............... ~. ci~·~ .. t .. · .. · ...... ·· .. · .. ·· .... ·· ...... · .. · ...... · .... · ...... ····· .... ··· .. ·· ........................................................................................................................................................... 1"' ..................................... , 

I .. · .... · .. · .......... ··· .. · .... ·· .. · .......... ··· .. · .... ·· .... · .. · .... · .. · .. · .. · .. · ........................... - .............................................................................................................................................................................................................. .. 

Relevant UCL Statistics 
. ......... _ ............................................................................. · .. · .. · .. ·· .. ···· .................. · .... · .. · .. · .. ····1 



Res 

16 

0.013 

Coefficient of Variation 0.854 

Skewness .849 

.. _ ...•..•.•.....•.•.•.•.••.•..•. _-_ .• -............................... -.•.•.•.•••..• _ ................. -.............................................................. - .................... _--.......... _ ........ _ •••••.••..•...•.•.•.•. ········_··· ........................ · .. -...... ·· .......... ·· .... 1 

Relevant UCL Statistics 

0.673 

Shapiro Wilk Critical Value 0.897 

Normal at 5% Significance Level Data' not Lognorm'al at 5% Significance 'Level 
1 .... ·_ .. · .............. · ................ ·· ...... _ ...... · ...... ·· .. ···· __ .... · .. ····· ....................... _ ....... _.-....................................... _ .. .. ... _ ..... _ ........ -...... __ ..... _.- ............................................................ _ .. -............ -.................. __ .. _ ........... _ ..................... _ ............... __ .............. _ ..... · .. · .. _ .. · ........ · .. · ...... ·· .... ·· .... _ .. ··_ .. ··1 

1 



........................................................................................... _._ ••.•...•..•.•...•.••.••...•.•.•.•.....•........•...•••..•.•.•.•... _ •..•••..••.•••••.•.• -.•.•..••....••.••..••..••..•.•.•.•••••..•.•..•.••..••.•..•...•..•.•• .L ....................................................... _ ....•..•••...•..•.•.•....•....••..••••••..•..••.••.•.•.•...•••.•.••...•..••..•....•.•.••.•.....•••.••......••••.••••••.•.•..•....••...•...•..•••••.•••••.••.. , •......•.•.•..•.... _ •. , .•....• · ...••. ·.··.·1 

N 8 

99% Chebyshev (MVUE) UCL 



Nonparametric Statistics 

N ber of Unique Samples 18 

Minimum 0.555 

G Data Distribution 

r Gamma Distributed at 5% Sig 

nu star 26.55 



17 

....................... _ ...... -..... _ ........ _ .. _ ...... _ ... -.. _ ................................... _ ..... _ .......................................... -......................................... _ .... _ .......... ,._ .................................. _+ ........... _ ......................... -._ ..... _ ............. . 
Anderson-Darling Test Statistic 4.475 



Result 'or 1/2 DL' (cadmium) 

N 

97.5% Chebvshev(Mean. Sd) UCL 0.578 



UCL 0.799 

Data 

~ 
I······················· .. ················· .. ··········· ............................. _ ............................... _ .. . 

Potential UCL to Use 
", ................................................................... ····U·····s·····e· .. ····9·····5··· .. '*c· .. 

o
·····

C 
.. c .. 'h .. · .. e·-b .. ···v····s· .... h· .. ·e .. · .. v· .. · .... ('·M .. · .. ··e· .. ·a .. ····n .. · ... · .... S····d·· .. ··) .. ·· .. U:···:·C .. :.: .. ·'L .. ·· ... , .................. 0.= ...... 0= .. 4 .. : .. 5:::: ... 1 



Res 

Statistics 

Nonparametric Staltisltics 

General Statistics 
......... _ ........................... _._ ....... -.................... -......................... _ .... ······-·····-_······-···_················_··-··········1 



Log-tran."fin...,.",:,,'" Staltisl~ics 

Use 

Resu It or···1··i2· .. DL·-Cco·bait}·· .. ·····_·················_·- .................................. _ .................... -.................................. _ ............ _ ................ , ....... -............................ . 
\ ......................................................... _ ....... , ..................................................................................................................................................................................................... .. . ................................................................................................................................................................................ _ .................... · .... · .... • .... 1 

of Valid Samples 

\ .............................. , ....................................................................................................................... _ .. 
Raw Statistics 

. ..................................................... ,- ............. 1" ................... _ . ..................................................................................................................................................................................... , .......................... · ........ · .. ·· .. · ................ ·1 
.. Log-tran."f,nr""':"ri 

.033 
................................................................................................................................................................. , ... c ...... ·· .. , .... · .. · ............ ·+ .. ·· ............ · ........ · .......... ·:-· .. · 



Number of Valid S::Imn,I.:>c: Number of Unique o..,:<>rnnl<:>c 

Skewness 4.008 



Relevant UC cs 

Lognormal Distributicm 

.799 

....................................................................................... _ ................ _ .............................................................................................. ·•·•··· .. ·· .. ;;······ .... ·•·•·•· .... •···•·····•··••·• .. ··1 .. ·· ............................................................................................................................................................................................................................ + ..................... ··· .. · ...... ·· ...... ·1 
Potential UCL to Use u Chebyshev (Mean, 



ran) 

..................•... _ .... --..... -............. --.. -.-....................................... -....... - ...............•............... -............•. --.... -.,.---... --.................. ---.... "~ ........ - .... -............. " ........... ; ................... " ................................. , .............. _ ........ -.................. , ........... " ....•...... -., ..................... -.... ' ........ -....... -.................. -..... -....... ,,··_·······,································ .. --·····1 



se 

Res n) 

Raw Staltis1tics 

rna Distribution Test 

j(·sta·r··(bias·-co·rrectedy·C·····_····· 0':499 :. Data do not follow a Discernable Distribution (0.05) 



Nu 17 

Minimum 

.......................................................... _ ........................................................................................................................ , ....... j ........................................... {" ............................................................................ " ................................................................................................... ,"'.--................................... · .. ~ ...... · ...... · .... · .... " .... ·· ............ ·I 

Co 

Data do not 

Significance 

Adjusted Chi Square Value: 71.27 



Resul 

Kolmogorov-Smirnov 5% Critical Value 0.206 



16 

Data not 



drin) 

Assuming Lognormal 

1··R::::-·e·····s···· .. u .. ··:I .. t .. -o· .... r .... ··1·:-I·~2::: .... :D~ .. :L""" .. (: .. e·-.. n .... d .. :· .. r·:i .... n·-· .. ·a .... :I .. (j .. :: .. e-:h .... y .... d .. ··: .. e .... :j .. · ........................... _ ......... -....... _ ............................................................................................................. _ ......... _ ........................................... _ ..................... .. 



Nonparametric Staltisltics 

Potential UCL to hoh,,,.,h,:>\1 (Mean, Sd) UCL 

, .................•..•........ _ ....... _ .................. -............................. -............. _ ... _ ..... -....................................................................... _ ........•................ _ ... _ .......................... _ ...... -.......................................... _ ... __ ........................................................................... . 

Result 

General Staltisl:ics 
....................... -............... -...... -............ __ ._ ........ _ ....... _ ...........•.. __ ........... _ ..... _ .................... -.•. _ ............. _-_ ........ __ ........ , .......... _ .......... -._ ............................. -........................................... _ ............................................................................. _ ..... _ ........• _ ........ -........................................................ , .. _ ........................................ , 

Number of Valid Samples Number 18 

Raw Statistics Log-transformed Statistics 



Da 

Number of 16 

1·--·_················································_ ............ _ ..................... _ ... -......................... _ ............... -...................••........•.•. _ ....................................... + .... _ ... _ ..... _ ......... _ ...... {- ................................................ -................................................. _ ...................................... __ .. _ ................................ _ ............ ············_·_····+ .. ·-········ .. -·_· .. · .. ·_ .. · .. ·········1 

Median 
. . .. . ..... __ ....................................................................... _ ........... _ ....... _ ..................... _ ...... -_ ... _ .•........•...•.•. _ ............................ _ .......... .; ...... -............... -.•................... , ................ _ ......... _ ......................... _ .. _ .. _ ..................................................... _ ... 

SD 0.511 



••......••..•...•.•..••..•.........••....• _ ...• _ .............................................................................................................................................................................................................................................................................................................................................................................................. _ ......... __ ._ .................................. _ ..... _ .............. _ ...... -.......... ·1 

Log-transformed Statistics 

............................................................. ,-_ ...................... , .. " ........... ' .... ,_ .. , .......................... _ .. _ .. -.................. , .. , ...... _ ............... , .............. ,_ .. · .. · .. -l .. , .... · .......... , ...... ·: .... c· .. :, .... ·j .... · .... · ...... ,_ ... , ......................................................................................................... , .......... , ........ , ................................................................. ·· ........ + ...... · ...... · .......... _ .... · .... · .. · .... 1 

I .............. , .... · .. · ...... · .. ·, .... · .. ' .................... _ ....................... ' .. ' ............... ' ....... _ ................................................................................ _ ....... _ ........... , ....... , ...................... , ............... , ............... , ............ , ............. , .... , ............................................... , ........ , .............. " .......... ' .................... " ............... , ................ , .............................. " .. ' ......................................... · .. ,1 

Relevant UCL Statistics 
, ................................................... , .... , ................................... , ........................ _ .. , .............. , .. ' ...... ' ............... , ...... , ................................. .,.. .................... , ................... , ............... ,- ..................................................................... , ...................... , ........... , .................... _ .. · .... · .. , .......... , .... · .. · .... · .......... , ........ · ........ · .. · .......... ·1 

Normal Distribution Test Lognormal Distribution Test 



Data not Normal at 5% Significance Level Data not 

Assuming Normal Distribution Assuming Lognormal Distribution 



DL (iron) 

Statistics 

Data 

95% UCL 28884 



Use 

Data 

k star (bias corrected) 0.615 
1-····_··· .. ··········· .... ··················· ........ _---.. -... --. ---- ........................ _ ............... _ ................................................................................................ + ....................................... + ............................. --.......... --.......................... -.................................................................................................. -.................... -................................... ·· .. ························· .. ··· .. · .. ······1 

Theta Star 93.85 

nu .13 

. -Approximate Chi Square vafue (.05)' 12.44 Nonparametric Statistics 



Anderson-Darling 5% Critical Value 0.742 



95% Chebyshev(Mean, 

byshev(Mean, Sd) UCL 734 
1······· .. ············_··········· .. ··········,,········· .................................................................... - .............................. _ ........................ _ .............. __ ............ _ .... ;; ........................................ ) ............................................................................................................................................................................................................................ , ............................... ··· .. ········1 

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 950.3 



Potential UCL to Use 
......................... -... - ........•........... _ ..................... _-_ ..... _ ............................................................. - .. -_ .. -......................... - ...................................................................... , ...................................... -....................................................................................................................................................................................... ······,··_ .. ············ .... ············· .. ····· .. 1 



Raw Sta~tisthc:s Log-tran 

Data 

Data do not (0.05) 

p 

1·····_·····················_·_······················-.................. -.................. -................... _ ........................................ _ ............•................................. -..................... - ........... _ .................•...•.•.. _ ....•...............•.....................•............ _ ........................................................................................................................................................................ _ ...... ····························· .. ··1 

I····················································· ................. -.................................................................................................................................................................... _ .................................................................................. - •.......... _ ...•....... _ ...... -.................. _ ..................................• _ ...................................................................... ·································_·······-1 

tics 

Number of Valid Samples j Number of Unique Samples 17 



Data 

Potenti 

1/2 DL (phenanth 

Number of Unique Sa 

Raw Statistics 



Skewness 



Raw Stcltisltics 

Relevant UCL Statistics 

0.734 

0.897 



1·· .. _·····_ ...... ·· .. · .. ·- .... · .......................... ·" ........ ·:A .. ~~:·;·~~·i;::;·;::;·-!;:I;::;~~;·j"'n:i;·.::i·j::;·;·:;;i·;::;::; .. _ .... · .. ··_ .. · .. · .. _· .. · .... · .. · .... ·· ........ ·· .. · .. · ......... : ......... 1'._ ......................................... - ........ -............... -........ _ ........... _ .. -.................................................................................. _ ........... -................ _ ............ -...... · .. · .. ·_··· .. · .. _·· .... 1 

65.4 



Data 

Raw Statistics 

Gamm Data Distribution 

1.078 Data do not follow a Discernable Distribution (0.05) 



Data 

N nparametric 

Adjusted of Significance 

Adjusted Chi Square Value 



.............. -.-.................. -.-............... -.... -.. -........... -...... -...... --.. -.............. -............................... -............................................. -+ ........ -............................. -i--.-.......... -..... -..... -.................................................................. -....................... --.... _ .... _ ................. - ......................... -•... -......... , ... , ... : ... : .. ······j··············_·· .. ······:···:,··-·······I 
Kolmogorov-Smirnov 5% Critical Value 0.205 



Num 

Siglnificarlce Level 

95% Approximate Gamma U 
I······· .. · .......... · ........................ · .......... · .......... · .. ·.. . ............................................................. _ ........................ - ...... _ ................................ + ................................ ~ ........................... ,. .......................................................................................................................................................................................... + ........................... · ........ · .. ·1 

95% Adjusted Gamma UCL. 24.26 



1·_··-.. -_······· .... · .... · .................... •· .... -...... · .... ········ .... · ........................ -..................... -._ .......... _ ................................ _ ............................................... _._ .............................. -............... _ .............. _ ............................. _ ......... - ........................................... _ ....................... _ ............. _ ... _ ...... · .. · ............ _ .. ·_ ........ ·_ .... · .. _· .. ·_· .. · .... · .... · .. -.... 1 

18 

Potential CL to Use Use 99% Chebyshev (Mean, Sd) UCL 3485 



APPENDIX A-4 

NORTH OF MARLIN SOIL 
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1···· .. ··················_ .. •··· .. _······················ ............ -............ _ •. _ ...................................... -............... _ ................................................ _ ................................................................................ _ ........ _ ...................................................................... -_ .................................. _ ....................... _ ............................... -............................. ···· .. -.. ········ .. ·········· .. ····· .. ·····1 

,2-dichloroethane) 
1··· .. ·······················_·· .. ·••····•·············· ...... __ ...... _ .......•.....• _ ....................... _ .......................................................................................................... _ ..................... __ .-............................................................................................................................................................................... -.•....•..•.•...•..•.. _ ....................................................... __ ..... . 



0.103 

I···································· .. · .. ·········,,···· .......................................................................................................................................................................................................................................................................................................................... _ ....... _ ............................................................................................................... • .... · ...... ·· .......... ·· ...... · .... ··· .... 1 

............................................................................................................................................................................................................... , ......................................... 1 ................................................................................................................................................................................................................................ i ............................. · .. · ..... ·.·1 

Raw Statistics 
··· ...... · .... ·····1 ...................................... · ........ · ....... · .. · .. · ............ 'Lo·g=tra·nsfo·rnieti .. s'ia .. iistl·cs· ...... · ...... · .... · .... · .................. . 

.................... · .. · ...... · .. · .. · .. , ...... · .. · .... · ............... · .......... 1 ............ · ............................................................................................................................ _ .................... _ ................ -.................. · .. · ...... · .... ~ .. · ........ · ...... · ............ · .. · ........ ·I 
Minimum! 1.2600E-4 i Minimum of Log Data -8.979 



1······ .. ·,············· .. · .. ······ .. ·_·····_······ .... ··· ......................................................... , .. _ ...... " .... : .. ''' .............. , .................................................................... : ................................. _ .... j ............... _ .... ", ................................................... _ ........ _- ... ,,- .................... _ ........ __ ....... _ •.. _,,, .• _ .......... ,_ •.. _._ ............ ,,.···_···,,,·· .. ·····,-!-··,, .... ·····_·· .. ····· .... ··········I 
Coefficient of Variation 1.267 



Number of U 31 

M 

..................... _ ......................................................................................................................................................................................................... { ............................................ { .................... _ .......................................................................................................................................................... -..................................... _.+ ........................... ·· .. ····· .... ·· .. 1 
Coefficient of Variation 

I .. ················ .. ··································· ............................................................................................................. ···· .. ··············· .. ··· ...... ·· .. ·········· .. ···· .. ····R:eie"·an1:· .. UCi··Stati!;iic~; .... ·························· .................................................................................................................................................................................... _ .......... , 

Normal Distribution Test 
.......................................................... · .. ···S·ha····iro··wi"Ii<·Test .. si"ati"siic····l···· .. · . 

0.415 



Data n 

Assuming Normal Distribution 
.-.......... _ ........ _ .................. _ ..... -_ .. _ ........... _.-............. -._--.... _ .. _ .. -_ ..................... _ ............... -...... _ .. __ ._ ..... -........ -.. _ ........ . 

95% Student's-t UCL 0.001 95% H-UCL : B.9022E-4 



Use Sd) UCL 

Result or 1 

Number of Unique Samples 

Rellevalnt UCL StatistilC:s 

Data not Lognormal 

I···· .. · .. ······················· .. · ........ · .......... · .... · .. · .. · .... · ........................................................................................................................................ _ .......................................................... ; ...................................................... - ............................ _ ................................... - ............................................................................................................ .. 

Gamma Distribution Test Data Distribution 



....... -....................... -.................................................. -.. _ ......................... _.-.. _._ .... -•.......... _ ............ " ............ · .. ·_ .. · .. · .............. · .. · .... ·· .... ·· .... ·1 

Approximate Chi Nonparametric Staltisltics 
.............. -............... -.......... -....................... _ .................. _ ................. _._._ ........... _ ... _ ....................... _ .. _.-.... , ............. · ...... · ...... · ...... · .. · .. ·-·1 

95% CL T UCL 13062 



(Rnthrl=lrAne) 

0.372 

0.935 

Data not 

.... _............... ........ ..... ............................................. . ................... _._ .......... _ .................. _ ............. --.-.................. -......................... -....... ~ ....... - ................................. + ............... _ ................... _ .......... _ ......... _.......................... . .................................... _ .. 

Kolmogorov-Smirnov Test Statistic 0.452 95% Percentile Bootstrap UCL 0.037 



Relevant UCL Stcltisltics 

Distr'ibution '(0.05) 

Data 

Assuming Gamma Distribution 
· .... · .. -...... · .. · .......... · .. -· .... · .. ·9S·%-Approxl'mats· .. Gam·m·a .. ·U'cC .. r ........ ····2: .. 152 .. 1" ...... · ......... ·· ..... ·.·.·.·.-... · ..... ···- .... ··.· 



Result 

Pot,ential UCL to 



32 

Raw Statistics 

Nonparametric Stcltisltics 

95% Student's-t 
I··· .. ····, .. ,·,,·· .. ,· .. ·· .... · .. ·,· .. ···· .............................................................................................................................. _ .............................................................. _ ................................... " ..................................................................................................................................... - .............................................................................................. 1. .. · .. · ...... ··_ .... • .. • ........ · ........ ·1 

Number of Valid Samples 
I .......... ·· ........ · ...... ··· .. ·· .................................................................. - ..... --_.- .... - ....................................... -... _ ............................. c .......................................... 1. .................................................................. _ ............................................... .. 



or 1/2 DL (benzol(a)l3ntllra(::en 1e) 

I···· .. ········•·······················•·······•···•·· ............................................................................................................................................................................................................................. ,_ ............................................ _ .......................................................................................................................................................................................................................... . 

SD of log Data 



N 28 

................ _ ....................................................... _ ................. -_ .... -............ _ .................................. _ .................................................. + ...................... -................. , .................................. _ ..... _ ......... -........ --.... -.................................................................. _ ........ _ ........ -.... _ .............. _ .... _._ .................... _ ....... ···+····_·· .. ··_····························1 

1············ __ ·········_·····_······················· ....................................................... _ .. _ ....... _._ .............. _ ... -.... _ .... -_ ........ - .. . . ......... _ .......... _ ... _ ..... -............................ _ ... _ .. _._ •....... - .............. _ ............................................................ _ ................... _ ... _ ..... _ ........ _ ........... _ ... _ .. - ...... ······························1 

Relevant UCL Statistics 



32 



Assu 

99% Chebyshev (MVUE) UCL 0.323 



r.h~h\JPc::h~:>v (Mean, Sd) U 

nu star 30.79 



Anderson-Darling Test Statistic • 2.229 95% Bootstrap-t UCL 0.94 



Use ·087 

. Data not Gamma 'Distributed adi% 'Significance Level 
••••••••••••••••••••••••••••.••••••••••••••••••••••.•••••••••••.•.••.••••••.••••••••••••••••••••••••••••..••.••.••••••.••••••••••..••••.••..••.••••••••.•.•.••.•••••••••••••••••••.••••••••••••• , ••••.•••.•..•.. - •••••.•••••••••.• j •••••••••••••..••••.•••......••••••••••••••••••••••.•••••.••••..•••••.••••••••.••••••••••••••••••.•••••••••••••..••••••••••.••••••• _ .••••••••••.•••••••.•••••••••••..•••••.•••••••••••••• ·······_················f························_·············1 

i 
I 
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Lognormal 

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 20.55 



onparametric Statistics 

I UCL to Use 

General Statistics 



· .. . ....................................................... ··················R·:aW··Stal"ifsiics··················· .................................................... _ .. ·······_·····_···_····-T·····························-···············-· .. ·······················Lo·~i~:tra·risfo,·rmecr~~·tatfsti·(:5 .. ·············································································1 
Raw StEltisltics Log-transformed 

Minimum of Log Data 
..................•...........................................•............•.............................. ,.·········································1 

Maximum of Log Data . 



9 

\ .............................................................................. _ ............................................................................................................................................. ; ............................................. ; .............................................................................. - ........................................................................................................................................ , ........................................... j 

Skewns!=;!=; 1 ::\~1 



(Chl"Omium) 

Number Nu 

I···················,···························,,··,,··_ .. " ......... "" ......... _ ............................ -._ ... " ........•......................... " .................... -."."""" .... -......................... 1. ••• - .•.••••••.••.•• " ........................ --.••.••.•..•.... " .•...••• - .................. - .••.• " •.••. " ......... ----.............. " .•..• - .•..••.•••••••..•.•. " ..•••••••••..•••.•.. " •..•.••.•....•••..• --" ... " .•••••..•.••. " •• " •••••. "" ....••••••••.. ; •. ,,"······""·········"··,,··,,,,·,, .. ···1 

cs 

Normal nic:trihlltir'" Lognormal Distribution Test 



Assuming Lognormal 
1·· .. •··••·••·•·•·····•··· .. ·_· .. ··• .. • .. •····•••·•••······ .............................................................................................................................. , ......................................... , ................. - ............ • .......... ·1: .. · .... ·_ .. • .......... · ........ ··• ...... •• .... · ............................................ _ ........................................................................... _ .................................................. , ....................... _ ... _ .......... j 

Potential 

Number of 

stormed Statistics 

ming Normal 

95% Student's-t UCL 0.163 0.115 



N 19 

Raw Sta'tisth:s 

...................... _ ................ - ................ ····G···,···· ··a······ m·······m·······a·······O······j·s····t····r··j··b·····u···t···j·o··-n······T·····e······s··t···· ................................................................................. -! ............................•.....•......•..•............................... ·················O······a·····ta········O·····j···s···t···r···j··b·····u·····t···j··o·····n·················· ............................................................................. ( 



Number of Valid ~~rnnl,:,,:~ 

Nnr,n::l:r::lmetric Statistics 

95% CLT UGL . 6.795 



Kolmogorov-Smirnov Test Statistic 0.204 ; 95% Percentile Bootstrap UCL 



N 



N 

Potential UCL to Use Use 
,-... - ................................................................. --._.--............. _-............ _ ................................. --...... -_ ..... _--_ .. _.-.... --_ ....... -........... _.-............................................ _, .... -.................... -----



Number of Val 

or 112 DL (diethyl 
I· .. ····•····················•······ .... ················· ....•.....................................................•..........................................••...........•....... _ .•..•.........•.......................••.•.. _ ... _ .... _ .................... _ ..•. _ ......................... - •.....•...............................•...... _ .......................................................................................................................... _ .. ········_···_················_····1 

Number of Valid Samples Number of Unique Samples 29 



General Statistics 

Number of Number 



Number of Nu 30 

M 
............................................................................................................................................................................................. + ...................................... + ............................................................ _ .............................................................................................................................................................. + .......................... ·· .. ·············1 



Lognormal Distribution Test 



Assuming 

0.278 

al Distribution 
·······················-95%··H·=UCCr···_········Cl".181 



Result 

c 

Assu 

Gamma Distribution Test Data Distribution 



pyrene) 

Nonparametric Statistics 

95% CLT UCL 0.19 



0.213 95% Percentile Bootstrap UCL 22237 



Nonparametric Staltisltics 

Data 
. ·_ .. ---1 .. : .... · ...... · .... · 

ASSlj'm'i'ng'Gamma o'i'sti-ihuti·on·· .... · .......... _ .. - ·-...... · .. · __ · .. " ...... · .... ·· .. 1 ...... · ...... _ .. · .. · .... · .............. · .......... · ........ ·· .... · .. _ .... _ .. · .......... _-g"" .. g .... % ........ ·C ........ h .... e .... ·b··" .. y· .. s .. · .. h .... e ...... v· .. · .. (· .. M" .. · .. e .. · .. a· .... n .... ,-.. S ...... d·· .. :} ...... U .. · .... C· ...... L .. · .... ' ............ · .......... · .... · ...... · .... · .. I 



N 33 

L to Use Use 95% Student's-t 
1·· .. ······ ......•. ·········.-········ .. ···· ..... ···_ -.-...... _ ..........................................• - ...... _ ........................................ _ .•.. _ .................................... _ ... _ ........................ _ ... _ .......... _ ...................................................... _ .................................. _ ................... _ ............... _ .... _ ...... __ ... - .. _ ....................................... ............................... L •.•.•• _ ................. ••·•··•·•·•• .... 1 
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General Statistics 
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Skewness 1.227 
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N 

Kolmogorov-Smirnov Test Statistic 0.37 95% Percentile Bootstrap UCL 



Distribution 

95% Approximate Gamma UCL 
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Assuming Gamma Distribution 
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General Statistics 

Number of 



Num 

Log-tra nr:::f,nrn,,,,n 

Median' 17.95 



Relevant UCL 

Potential U 

General Statistics 

Number of Valid Sa 19 

Relevant UCL Statistics 



stics 

Nu of Unique ~~mn,lpc::: 33 

Lognormal Distribution Test 
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Shapiro Wilk Test 

Data appear Normal at 5% Significance Level .. Data appear 'Logn'ormal at 5% Significance Level 



95% UCLs II"'\LIIU::',LCU 

95% Adjusted-CL T UCL 0.366 97.5% Chebyshev (MVUE) UCL : 0.737 



Result 

Number of Unique ~"'rnnl'>~ 

ient of Variation 

Skewness 

Data Distribution 

. Data d·o n·ot·follow a Discernabie Distribution (0.05) 
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APPENDIX A-5 

BACKGROUND SOIL 



General UCL Statistics for Full Data Sets 
User Selected Options 
From File 
Full Precision 
Confidence Coefficient 

J:\1352 - Gulfco Rl\risk\eco\Tables for Revisited SLERA\background soil table.wst 
OFF 

Number of Bootstrap Operations 

Result or 1/2 SDL (antimony) 

General Statistics 
Number of Valid Samples 

Raw Statistics 
Minimum 
Maximum 
Mean 
Median 
SD 
Coefficient of Variation 
Skewness 

Relevant UCL Statistics 
Normal Distribution Test 
Shapiro Wilk Test Statistic 
Shapiro Wilk Critical Value 

95% 
2000 

Data not Normal at 5% Significance Level 

Assuming Normal Distribution 
95% Student's-t UCL 
95% UCLs (Adjusted for Skewness) 
95% Adjusted-CL T UCL 
95% Modified-t UCL 

Gamma Distribution Test 
k star (bias corrected) 
Theta Star 
nu star 
Approximate Chi Square Value (.05) 
Adjusted Level of Significance 
Adjusted Chi Square Value 

Anderson-Darling Test Statistic 
Anderson-Darling 5% Critical Value 
Kolmogorov-Smimov Test Statistic 
Kolmogorov-Smimov 5% Critical Value 
Data not Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 
95% Approximate Gamma UCL 
95% Adjusted Gamma UCL 

Potential UCL to Use 
Recommended UCL exceeds the maximum observation 

Result or 1/2 SDL (arsenic) 

General Statistics 
Number of Valid Samples 

Raw Statistics 
Minimum 
Maximum 
Mean 
Median 
SD 
Coefficient of Variation 
Skewness 

Relevant UCL Statistics 
Normal Distribution Test 
Shapiro Wilk Test Statistic 
Shapiro Wilk Critical Value 
Data appear Nonmal at 5% Significance Level 

Assuming Normal Distribution 
95% Student's-t UCL 
95% UCLs (Adjusted for Skewness) 
95% Adjusted-CL T UCL 
95% Modified-t UCL 

Gamma Distribution Test 
k star (bias corrected) 
Theta Star 
nu star 

10 Number of Unique Samples 

Log-transformed Statistics 
0.125 Minimum of Log Data 

2.19 Maximum of Log Data 
0.953 Mean of log Data 
0.815 SD of log Data 
0.878 
0.921 
0.157 

Lognormal Distribution Test 
0.775 Shapiro Wilk Test Statistic 
0.842 Shapiro Wllk Critical Value 

Data not Lognormal at 5% Significance Level 

Assuming Lognormal Distribution 
1.462 95% H-UCL 

95% Chebyshev (MVUE) UCL 
1.424 97.5% Chebyshev (MVUE) UCL 
1.464 99% Chebyshev (MVUE) UCL 

Data Distribution 
0.685 Data do not follow a Discemable Distribution (0.05) 

1.39 
13.71 
6.373 Nonparametric Statistics 

0.0267 95% CL T UCL 
5.527 95% Jackknife UCL 

1.346 
0.752 
0.329 
0.275 

2.05 
2.364 

95% Standard Bootstrap UCL 
95% Bootstrap-t UCL 
95% Hall's Bootstrap UCL 
95% Percentile Bootstrap UCL 
95% BCA Bootstrap UCL 

95% Chebyshev(Mean, Sd) UCL 
97.5% Chebyshev(Mean, Sd) UCL 
99% Chebyshev(Mean, Sd) UCL 

Use 99% Chebyshev (Mean, Sd) UCL 

10 Number of Unique Samples 

Log-transformed Statistics 
0.24 Minimum of Log Data 

5.9 Maximum of Log Data 
3.438 Mean of log Data 
3.625 SD of log Data 
1.792 
0.521 
-0.35 

Lognormal Distribution Test 
0.946 Shapiro Wilk Test Statistic 
0.842 Shapiro Wilk Critical Value 

Data not Lognormal at 5% Significance Level 

Assuming Lognormal Distribution 
4.477 95% H-UCL 

95% Chebyshev (MVUE) UCL 
4.303 97.5% Chebyshev (MVUE) UCL 
4.466 99% Chebyshev (MVUE) UCL 

Data Distribution 
1.572 Data appear Normal at 5% Significance Level 
2.187 
31.44 

10 

-2.079 
0.784 

-0.711 
1.345 

0.726 
0.842 

6.827 
3.117 
4.01 

5.765 

1.41 
1.462 
1.381 
1.452 
1.306 
1.394 
1.416 
2.163 
2.687 
3.715 

3.715 

10 

-1.427 
1.775 
0.985 
0.947 

0.749 
0.842 

10.79 
9.349 
11.68 
16.27 



Approximate Chi Square Value (.05) 
Adjusted Level of Significance 
Adjusted Chi Square Value 

19.63 Nonparametric Statistics 
0.0267 95% CL T UCL 

18.03 95% Jackknife UCL 
95% Standard Bootstrap UCL 

Anderson-Darling Test Statistic 0.699 95% Bootstrap-t UCL 
Anderson-Darling 5% Critical Value 0.735 95% Hall's Bootstrap UCL 
Kolmogorov-Smirnov Test Statistic 0.293 95% Percentile Bootstrap UCL 
Kolmogorov-Smirnov 5% Critical Value 0.27 95% BCA Bootstrap UCL 
Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 

Assuming Gamma Distribution 
95% Approximate Gamma UCL 
95% Adjusted Gamma UCL 

Potential UCL to Use 

Result or 1/2 SOL (barium) 

General Statistics 
Number of Valid Samples 

Raw Statistics 
Minimum 
Maximum 
Mean 
Median 
SO 
Coefficient of Variation 
Skewness 

Relevant UCL Statistics 
Normal Distribution Test 
Shapiro Wilk Test Statistic 
Shapiro Wilk Critical Value 
Data not Normal at 5% Significance Level 

Assuming Normal Distribution 
95% Student's-t UCL 
95% UCLs (Adjusted for Skewness) 
95% Adjusted-CL T UCL 
95% Modified-t UCL 

97.5% Chebyshev(Mean, Sd) UCL 
99% Chebyshev(Mean, Sd) UCL 

5.507 
5.997 

Use 95% Student's-t UCL 

10 Number of Unique Samples 

Log-transformed Statistics 
150 Minimum of Log Data 

1130 Maximum of Log Data 
333.1 Mean of log Data 

259 SO of log Data 
288.1 
0.865 
2.844 

Lognormal Distribution Test 
0.59 Shapiro Wilk Test Statistic 

0.842 Shapiro Wilk Critical Value 
Data not Lognormal at 5% Significance Level 

Assuming Lognormal Distribution 
500.1 95% H-UCL 

95% Chebyshev (MVUE) UCL 
570.5 97.5% Chebyshev (MVUE) UCL 
513.7 99% Chebyshev (MVUE) UCL 

Data Distribution 

4.37 
4.477 
4.299 
4.371 
4.292 
4.299 

4.27 
5.908 
6.976 
9.075 

4.477 

8 

5.011 
7.03 

5.617 
0.571 

0.83 
0.842 

504 
573.9 
684.7 
902.2 

Gamma Distribution Test 
k star (bias corrected) 
Theta Star 

2.005 Data Follow Appr. Gamma Distribution at 5% Significance Level 
166.1 

nu star 
Approximate Chi Square Value (.05) 
Adjusted Level of Significance 
Adjusted Chi Square Value 

40.11 
26.6 Nonparametric Statistics 

0.0267 95% CL T UCL 
24.7 95% Jackknife UCL 

95% Standard Bootstrap UCL 
Anderson-Darling Test Statistic 1.01 95% Bootstrap-t UCL 
Anderson-Darling 5% Critical Value 0.733 95% Hall's Bootstrap UCL 
Kolmogorov-Smirnov Test Statistic 0.268 95% Percentile Bootstrap UCL 
Kolmogorov-Smirnov 5% Critical Value 0.269 95% BCA Bootstrap UCL 
Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 

Assuming Gamma Distribution 
95% Approximate Gamma UCL 
95% Adjusted Gamma UCL 

Potential UCL to Use 

Result or 1/2 SOL (benzo(a)anthracene) 

General Statistics 
Number of Valid Samples 

Raw Statistics 
Minimum 
Maximum 
Mean 
Median 
SO 
Coefficient of Variation 
Skewness 

Relevant UCL Statistics 
Normal Distribution Test 
Shapiro Wilk Test Statistic 
Shapiro Wiik Critical Value 
Data not Normal at 5% Significance Level 

Assuming Normal Distribution 
95% Student's-t UCL 

97.5% Chebyshev(Mean, Sd) UCL 
99% Chebyshev(Mean, Sd) UCL 

502.3 
540.9 

Use 95% Approximate Gamma UCL 

10 Number of Unique Samples 

Log-transformed Statistics 
0.00323 Minimum of Log Data 

0.082 Maximum of Log Data 
0.0116 Mean of log Data 

0.00381 SO of log Data 
0.0247 

2.125 
3.16 

Lognormal Distribution Test 
0.383 Shapiro Wilk Test Statistic 
0.842 Shapiro Wilk Critical Value 

Data not Lognormal at 5% Significance Level 

Assuming Lognormal Distribution 
0.026 95% H-UCL 

482.9 
500.1 
476.3 
877.8 
1100 

505.4 
601.4 
730.2 

902 
1239 

502.3 

10 

-5.735 
-2.501 
-5.267 
0.979 

0.478 
0.842 

0.0226 



95% UCls (Adjusted for Skewness) 
95% Adjusted-Cl T UCl 
95% Modified-t UCl 

Gamma Distribution Test 
k star (bias corrected) 
Theta Star 
nu star 
Approximate Chi Square Value (.05) 
Adjusted level of Significance 
Adjusted Chi Square Value 

Anderson-Darling Test Statistic 
Anderson-Darling 5% Critical Value 
Kolmogorov-Smirnov Test Statistic 
Kolmogorov-Smirnov 5% Critical Value 
Data not Gamma Distributed at 5% Significance level 

Assuming Gamma Distribution 
95% Approximate Gamma UCl 
95% Adjusted Gamma UCl 

Potential UCl to Use 

Result or 1/2 SOL (benzo(a)pyrene) 

General Statistics 
Number of Valid Samples 

Raw Statistics 
Minimum 
Maximum 
Mean 
Median 
SO 
Coefficient of Variation 
Skewness 

Relevant UCl Statistics 
Normal Distribution Test 
Shapiro Wilk Test Statistic 
Shapiro Wilk Critical Value 
Data not Normal at 5% Significance level 

Assuming Normal Distribution 
95% Student's-t UCl 
95% UCls (Adjusted for Skewness) 
95% Adjusted-Cl T UCl 
95% Modified-t UCl 

Gamma Distribution Test 
k star (bias corrected) 
Theta Star 
nu star 
Approximate Chi Square Value (.05) 
Adjusted level of Significance 
Adjusted Chi Square Value 

Anderson-Darling Test Statistic 
Anderson-Darling 5% Critical Value 
KOlmogorov-Smirnov Test Statistic 
Kolmogorov-Smirnov 5% Critical Value 
Data not Gamma Distributed at 5% Significance level 

Assuming Gamma Distribution 
95% Approximate Gamma UCl 
95% Adjusted Gamma UCl 

Potential UCl to Use 

Result or 1/2 SOL (benzo(b)f1uoranthene) 

General Statistics 
Number of Valid Samples 

Raw Statistics 
Minimum 
Maximum 
Mean 
Median 
SO 
Coefficient of Variation 
Skewness 

95% Chebyshev (MVUE) UCl 
0.0328 97.5% Chebyshev (MVUE) UCl 
0.0273 99% Chebyshev (MVUE) UCl 

Data Distribution 
0.583 Data do not follow a Discernable Distribution (0.05) 

0.02 
11.66 
5.004 Nonparametric Statistics 

0.0267 95% Cl T UCl 
4.271 95% Jackknife UCl 

95% Standard Bootstrap UCl 
2.903 95% Bootstrap-t UCl 
0.758 95% Hall's Bootstrap UCl 
0.513 95% Percentile Bootstrap UCl 
0.276 95% BCA Bootstrap UCl 

0.0271 
0.0318 

95% Chebyshev(Mean, Sd) UCl 
97.5% Chebyshev(Mean, Sd) UCl 
99% Chebyshev(Mean, Sd) UCl 

Use 95% Chebyshev (Mean, Sd) UCl 

10 Number of Unique Samples 

log-transformed Statistics 
0.00434 Minimum of log Data 

0.076 Maximum of log Data 
0.0122 Mean of log Data 

0.005 SO of log Data 
0.0224 

1.833 
3.157 

lognormal Distribution Test 
0.391 Shapiro Wilk Test Statistic 
0.842 Shapiro Wilk Critical Value 

Data not lognormal at 5% Significance level 

Assuming lognormal Distribution 
0.0252 95% H-UCl 

95% Chebyshev (MVUE) UCl 
0.0314 97.5% Chebyshev (MVUE) UCl 
0.0264 99% Chebyshev (MVUE) UCl 

Data Distribution 
0.739 Data do not follow a Discernable Distribution (0.05) 

0.0165 
14.78 
7.109 Nonparametric Statistics 

0.0267 95% Cl T UCl 
6.207 95% Jackknife UCl 

95% Standard Bootstrap UCl 
2.773 95% Bootstrap-t UCl 

0.75 95% Hall's Bootstrap UCl 
0.505 95% Percentile Bootstrap UCl 
0.274 95% BCA Bootstrap UCl 

0.0254 
0.0291 

95% Chebyshev(Mean, Sd) UCl 
97.5% Chebyshev(Mean, Sd) UCl 
99% Chebyshev(Mean, Sd) UCl 

Use 95% Chebyshev (Mean, Sd) UCl 

10 Number of Unique Samples 

log-transformed Statistics 
0.00349 Minimum of log Data 

0.057 Maximum of log Data 
0.00941 Mean of log Data 
0.00411 SO of log Data 

0.0167 
1.777 
3.157 

0.0189 
0.0236 

0.033 

0.0245 
0.026 

0.0238 
0.543 
0.258 

0.0272 
0.0351 
0.0457 
0.0605 
0.0894 

0.0457 

7 

-5.44 
-2.577 
-5.008 
0.863 

0.495 
0.842 

0.0219 
0.0207 
0.0257 
0.0354 

0.0239 
0.0252 
0.0233 

0.307 
0.171 

0.0263 
0.0334 
0.0431 
0.0565 
0.0828 

0.0431 

10 

-5.658 
-2.865 
-5.234 

0.84 



Relevant UCL Statistics 
Normal Distribution Test 
Shapiro Wilk Test Statistic 
Shapiro Wilk Critical Value 
Data not Normal at 5% Significance Level 

Assuming Normal Distribution 
95% Student's-t UCL 
95% UCLs (Adjusted for Skewness) 
95% Adjusted-CL T UCL 
95% Modified-t UCL 

Gamma Distribution Test 
k star (bias corrected) 
Theta Star 
nu star 
Approximate Chi Square Value (.05) 
Adjusted Level of Significance 
Adjusted Chi Square Value 

Anderson-Darling Test Statistic 
Anderson-Darling 5% Critical Value 
Kolmogorov-Smimov Test Statistic 
Kolmogorov-Smimov 5% Critical Value 
Data not Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 
95% Approximate Gamma UCL 
95% Adjusted Gamma UCL 

Potential UCL to Use 

Result or 1/2 SDL (benzo(g,h,i)perylene) 

General Statistics 
Number of Valid Samples 

Raw Statistics 
Minimum 
Maximum 
Mean 
Median 
SD 
Coefficient of Variation 
Skewness 

Relevant UCL Statistics 
Normal Distribution Test 
Shapiro Wilk Test Statistic 
Shapiro Wilk Critical Value 
Data not Normal at 5% Significance Level 

Assuming Normal Distribution 
95% Student's-t UCL 
95% UCLs (Adjusted for Skewness) 
95% Adjusted-CL T UCL 
95% Modified-t UCL 

Gamma Distribution Test 
k star (bias corrected) 
Theta Star 
nu star 
Approximate Chi Square Value (.05) 
Adjusted Level of Significance 
Adjusted Chi Square Value 

Anderson-Darling Test Statistic 
Anderson-Darling 5% Critical Value 
Kolmogorov-Smimov Test Statistic 
Kolmogorov-Smimov 5% Critical Value 
Data not Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 
95% Approximate Gamma UCL 
95% Adjusted Gamma UCL 

Potential UCL to Use 

Result or 1/2 SDL (benzo(k)fluoranthene) 

General Statistics 
Number of Valid Samples 

Raw Statistics 

Lognormal Distribution Test 
0.393 Shapiro Wilk Test Statistic 
0.842 Shapiro Wilk Critical Value 

Data not Lognormal at 5% Significance Level 

Assuming Lognormal Distribution 
0.0191 95% H-UCL 

95% Chebyshev (MVUE) UCL 
0.0238 97.5% Chebyshev (MVUE) UCL 

0.02 99% Chebyshev (MVUE) UCL 

Data Distribution 
0.777 Data do not follow a Discemable Distribution (0.05) 

0.0121 
15.53 
7.632 Nonparametric Statistics 

0.0267 95% CL T UCL 
6.692 95% Jackknife UCL 

95% Standard Bootstrap UCL 
2.757 95% Bootstrap-t UCL 
0.748 95% Hall's Bootstrap UCL 
0.496 95% Percentile Bootstrap UCL 
0.274 95% BCA Bootstrap UCL 

0.0192 
0.0218 

95% Chebyshev(Mean, Sd) UCL 
97.5% Chebyshev(Mean, Sd) UCL 
99% Chebyshev(Mean, Sd) UCL 

Use 95% Chebyshev (Mean, Sd) UCL 

10 Number of Unique Samples 

Log-transformed Statistics 
0.015 Minimum of Log Data 
0.083 Maximum of Log Data 

0.0241 Mean of log Data 
0.0173 SD of log Data 
0.0208 

0.866 
3.104 

Lognormal Distribution Test 
0.458 Shapiro Wilk Test Statistic 
0.842 Shapiro Wilk Critical Value 

Data not Lognormal at 5% Significance Level 

Assuming Lognormal Distribution 
0.0361 95% H-UCL 

95% Chebyshev (MVUE) UCL 
0.0418 97.5% Chebyshev (MVUE) UCL 
0.0372 99% Chebyshev (MVUE) UCL 

Data Distribution 
2.254 Data do not follow a Discemable Distribution (0.05) 

0.0107 
45.09 
30.68 Nonparametric Statistics 

0.0267 95% CL T UCL 
28.63 95% Jackknife UCL 

95% Standard Bootstrap UCL 
2.124 95% Bootstrap-t UCL 
0.732 95% Hall's Bootstrap UCL 
0.417 95% Percentile Bootstrap UCL 
0.268 95% BCA Bootstrap UCL 

0.0353 
0.0379 

95% Chebyshev(Mean, Sd) UCL 
97.5% Chebyshev(Mean, Sd) UCL 
99% Chebyshev(Mean, Sd) UCL 

Use 95% Chebyshev (Mean, Sd) UCL 

10 Number of Unique Samples 

Log-transformed Statistics 

0.497 
0.842 

0.0166 
0.016 

0.0198 
0.0272 

0.0181 
0.0191 
0.0179 

0.231 
0.116 

0.02 
0.0252 
0.0325 
0.0424 

0.062 

0.0325 

9 

-4.2 
-2.489 
-3.896 
0.508 

0.581 
0.842 

0.0337 
0.0391 
0.0461 
0.0599 

0.0349 
0.0361 

0.034 
0.111 

0.0864 
0.0365 

0.038 
0.0527 
0.0652 
0.0895 

0.0527 

7 



Minimum 
Maximum 
Mean 
Median 
SO 
Coefficient of Variaiion 
Skewness 

Relevant UCL Statistics 
Normal Distribution Test 
Shapiro Wilk Test Statistic 
Shapiro Wilk Critical Value 
Data not Normal at 5% Significance Level 

Assuming Normal Distribution 
95% Student's-t UCL 
95% UCLs (Adjusted for Skewness) 
95% Adjusted-CL T UCL 
95% Modified-t UCL 

Gamma Distribution Test 
k star (bias corrected) 
Theta Star 
nu star 
Approximate Chi Square Value (.05) 
Adjusted Level of Significance 
Adjusted Chi Square Value 

Anderson-Darling Test Statistic 
Anderson-Darling 5% Critical Value 
Kolmogorov-Smirnov Test Statistic 
Kolmogorov-Smirnov 5% Critical Value 
Data not Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 
95% Approximate Gamma UCL 
95% Adjusted Gamma UCL 

Potential UCL to Use 

Result or 1/2 SOL (cadmium) 

General Statistics 
Number of Valid Samples 

Raw Statistics 
Minimum 
Maximum 
Mean 
Median 
SO 
Coefficient of Variation 
Skewness 

Relevant UCL Statistics 
Normal Distribution Test 
Shapiro Wilk Test Statistic 
Shapiro Wilk Critical Value 
Data not Normal at 5% Significance Level 

Assuming Normal Distribution 
95% Student's-t UCL 
95% UCLs (Adjusted for Skewness) 
95% Adjusted-CL T UCL 
95% Modified-t UCL 

Gamma Distribution Test 
k star (bias corrected) 
Theta Star 
nu star 
Approximate Chi Square Value (.05) 
Adjusted Level of Significance 
Adjusted Chi Square Value 

Anderson-Darling Test Statistic 
Anderson-Darling 5% Critical Value 
KOlmogorov-Smirnov Test Statistic 
Kolmogorov-Smirnov 5% Critical Value 
Data not Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 
95% Approximate Gamma UCL 
95% Adjusted Gamma UCL 

Potential UCL to Use 

0.00493 Minimum of Log Data 
0.106 Maximum of Log Data 

0.0158 Mean of log Data 
0.00575 SO of log Data 

0.0317 
2 

3.16 

Lognormal Distribution Test 
0.386 Shapiro Wilk Test Statistic 
0.842 Shapiro Wilk Critical Value 

Data not Lognormal at 5% Significance Level 

Assuming Lognormal Distribution 
0.0342 95% H-UCL 

95% Chebyshev (MVUE) UCL 
0.043 97.5% Chebyshev (MVUE) UCL 

0.0359 99% Chebyshev (MVUE) UCL 

Data Distribution 
0.644 Data do not follow a Discernable Distribution (0.05) 

0.0246 
12.88 
5.815 Nonparametric Statistics 

0.0267 95% CL T UCL 
5.014 95% Jackknife UCL 

95% Standard Bootstrap UCL 
2.864 95% Bootstrap-t UCL 
0.754 95% Hall's Bootstrap UCL 
0.505 95% Percentile Bootstrap UCL 
0.275 95% BCA Bootstrap UCL 

0.0351 
0.0407 

95% Chebyshev(Mean, Sd) UCL 
97.5% Chebyshev(Mean, Sd) UCL 
99% Chebyshev(Mean, Sd) UCL 

Use 95% Chebyshev (Mean, Sd) UCL 

10 Number of Unique Samples 

Log-transfonmed Statistics 
0.0075 Minimum of Log Data 

0.11 Maximum of Log Data 
0.0311 Mean of log Data 
0.0095 SO of log Data 
0.0398 

1.283 
1.571 

Lognormal Distribution Test 
0.641 Shapiro Wilk Test Statistic 
0.842 Shapiro Wilk Critical Value 

Data not Lognormal at 5% Significance Level 

Assuming Lognormal Distribution 
0.0541 95% H-UCL 

95% Chebyshev (MVUE) UCL 
0.0585 97.5% Chebyshev (MVUE) UCL 
0.0552 99% Chebyshev (MVUE) UCL 

Data Distribution 
0.725 Data do not follow a Discernable Distribution (0.05) 

0.0428 
14.5 

6.912 Nonparametric Statistics 
0.0267 95% CL T UCL 

6.025 95% Jackknife UCL 
95% Standard Bootstrap UCL 

1.584 95% Bootstrap-t UCL 
0.75 95% Hall's Bootstrap UCL 

0.411 95% Percentile Bootstrap UCL 
0.274 95% BCA Bootstrap UCL 

0.0651 
0.0747 

95% Chebyshev(Mean, Sd) UCL 
97.5% Chebyshev(Mean, Sd) UCL 
99% Chebyshev(Mean, Sd) UCL 

Use 99% Chebyshev (Mean, Sd) UCL 

-5.313 
-2.244 
-4.861 
0.927 

0.483 
0.842 

0.0296 
0.0263 
0.0328 
0.0455 

0.0323 
0.0342 
0.0311 

0.608 
0.269 

0.0358 
0.046 

0.0595 
0.0784 

0.116 

0.0595 

8 

-4.893 
-2.207 
-4.091 
1.081 

0.713 
0.842 

0.0974 
0.071 

0.0898 
0.127 

0.0518 
0.0541 
0.0507 

0.105 
0.0699 
0.0515 
0.0581 

0.086 
0.11 

0.156 

0.156 



Recommended UCL exceeds the maximum observation 

Result or 1/2 SOL (carbazole) 

General Statistics 
Number of Valid Samples 

Raw Statistics 
Minimum 
Maximum 
Mean 
Median 
SO 
Coefficient of Variation 
Skewness 

Relevant UCL Statistics 
Normal Distribution Test 
Shapiro Wilk Test Statistic 
Shapiro Wilk Critical Value 
Data not Normal at 5% Significance Level 

Assuming Normal Distribution 
95% Student's-t UCL 
95% UCLs (Adjusted for Skewness) 
95% Adjusted-CLT UCL 
95% Modified-t UCL 

Gamma Distribution Test 
k star (bias corrected) 
Theta Star 
nu star 
Approximate Chi Square Value (.05) 
Adjusted Level of Significance 
Adjusted Chi Square Value 

Anderson-Darling Test Statistic 
Anderson-Darling 5% Critical Value 
Kolmogorov-Smimov Test Statistic 
Kolmogorov-Smirnov 5% Critical Value 
Data not Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 
95% Approximate Gamma UCL 
95% Adjusted Gamma UCL 

Potential UCL to Use 

Result or 1/2 SOL (chromium) 

General Statistics 
Number of Valid Samples 

Raw Statistics 
Minimum 
Maximum 
Mean 
Median 
SO 
Coefficient of Variation 
Skewness 

Relevant UCL Statistics 
Normal Distribution Test 
Shapiro Wilk Test Statistic 
Shapiro Wilk Critical Value 
Data appear Normal at 5% Significance Level 

Assuming Normal Distribution 
95% Student's-t UCL 
95% UCLs (Adjusted for Skewness) 
95% Adjusted-CL T UCL 
95% Modified-t UCL 

Gamma Distribution Test 
k star (bias corrected) 
Theta Star 
nu star 
Approximqte Chi Square Value (.05) 
Adjusted Level of Significance 
Adjusted Chi Square Value 

Anderson-Darling Test Statistic 

10 Number of Unique Samples 

Log-transformed Statistics 
0.00376 Minimum of Log Data 

0.011 Maximum of Log Data 
0.00512 Mean of log Data 
0.00443 SO of log Data 
0.00214 

0.418 
2.781 

Lognormal Distribution Test 
0.608 Shapiro Wilk Test Statistic 
0.842 Shapiro Wilk Critical Value 

Data not Lognormal at 5% Significance Level 

Assuming Lognormal Distribution 
0.00636 95% H-UCL 

95% Chebyshev (MVUE) UCL 
0.00687 97.5% Chebyshev (MVUE) UCL 
0.0'0646 99% Chebyshev (MVUE) UCL 

Data Distribution 
6.758 Data do not follow a Dlscemable Distribution (0.05) 

7.57E-04 
135.2 
109.3 Nonparametric Statistics 

0.0267 95% CL T UCL 
105.3 95% Jackknife UCL 

95% Standard Bootstrap UCL 
1.249 95% Bootstrap-t UCL 
0.725 95% Hall's Bootstrap UCL 
0.286 95% Percentile Bootstrap UCL 
0.267 95% BCA Bootstrap UCL 

0.00633 
0.00657 

95% Chebyshev(Mean, Sd) UCL 
97.5% Chebyshev(Mean, Sd) UCL 
99% Chebyshev(Mean, Sd) UCL 

Use 95% Student's-t UCL 
or 95% Modified-t UCL 

10 Number of Unique Samples 

Log-transformed Statistics 
10.7 Minimum of Log Data 
20.1 Maximum of Log Data 
15.2 Mean of log Data 

14.15 SO of log Data 
3.02 

0.199 
0.27 

Lognormal Distribution Test 
0.936 Shapiro Wilk Test Statistic 
0.842 Shapiro Wilk Critical Value 

Data appear Lognormal at 5% Significance Level 

Assuming Lognormal Distribution 
16.95 95% H-UCL 

95% Chebyshev (MVUE) UCL 
16.86 97.5% Chebyshev (MVUE) UCL 
16.96 99% Chebyshev (MVUE) UCL 

Data Distribution 
19.81 Data appear Normal at 5% Significance Level 
0.767 
396.2 
351.1 Nonparametric Statistics 

0.0267 95% CL T UCL 
343.7 95% Jackknife UCL 

95% Standard Bootstrap UCL 
0.388 95% Bootstrap-t UCL 

9 

-5.583 
-4.51 

-5.328 
0.312 

0.731 
0.842 

0.00627 
0.00727 
0.00822 
0.0101 

0.00623 
0.00636 

0.0062 
0.00912 

0.0106 
0.00636 
0.00679 
0.00807 
0.00934 
0.0119 

0.00636 
0.00646 

9 

2.37 
3.001 
2.703 
0.199 

0.945 
0.842 

17.26 
19.39 
21.21 
24.77 

16.77 
16.95 

16.7 
17.01 



Anderson-Darling 5% Critical Value 
Kolmogorov-Smirnov Test Statistic 
Kolmogorov-Smirnov 5% Critical Value 
Data appear Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 
95% Approximate Gamma UCL 
95% Adjusted Gamma UCL 

Potential UCL to Use 

Result or 1/2 SDL (chrysene) 

General Statistics 
Number of Valid Samples 

Raw Statistics 
Minimum 
Maximum 
Mean 
Median 
SD 
Coefficient of Variation 
Skewness 

Relevant UCL Statistics 
Normal Distribution Test 
Shapiro Wiik Test Statistic 
Shapiro Wiik Critical Value 
Data not Normal at 5% Significance Level 

Assuming Normal Distribution 
95% Student's-t UCL 
95% UCLs (Adjusted for Skewness) 
95% Adjusted-CL T UCL 
95% Modified-t UCL 

Gamma Distribution Test 
k star (bias corrected) 
Theta Star 
nu star 
Approximate Chi Square Value (.05) 
Adjusted Level of Significance 
Adjusted Chi Square Value 

Anderson-Darling Test Statistic 
Anderson-Darling 5% Critical Value 
Kolmogorov-Smirnov Test Statistic 
Kolmogorov-Smimov 5% Critical Value 
Data not Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 
95% Approximate Gamma UCL 
95% Adjusted Gamma UCL 

Potential UCL to Use 

Result or 1/2 SDL (copper) 

General Statistics 
Number of Valid Samples 

Raw Statistics 
Minimum 
Maximum 
Mean 
Median 
SO 
Coefficient of Variation 
Skewness 

Relevant UCL Statistics 
Normal Distribution Test 
Shapiro Wiik Test Statistic 
Shapiro Wiik Critical Value 
Data appear Normal at 5% Significance Level 

Assuming Normal Distribution 
95% Student's-t UCL 
95% UCLs (Adjusted for Skewness) 
95% Adjusted-CLT UCL 
95% Modified-t UCL 

Gamma Distribution Test 

0.725 95% Hall's Bootstrap UCL 
0.205 95% Percentile Bootstrap UCL 
0.266 95% BCA Bootstrap UCL 

17.15 
17.52 

95% Chebyshev(Mean, Sd) UCL 
97.5% Chebyshev(Mean, Sd) UCL 
99% Chebyshev(Mean, Sd) UCL 

Use 95% Student's-t UCL 

10 Number of Unique Samples 

Log-transformed Statistics 
0.006 Minimum of Log Data 
0.083 Maximum of Log Data 

0.0145 Mean of log Data 
0.00675 SO of log Data 

0.0241 
1.668 
3.156 

Lognormal Distribution Test 
0.395 Shapiro Wilk Test Statistic 
0.842 Shapiro Wilk Critical Value 

Data not Lognormal at 5% Significance Level 

Assuming Lognormal Distribution 
0.0284 95% H-UCL 

95% Chebyshev (MVUE) UCL 
0.0351 97.5% Chebyshev (MVUE) UCL 
0.0297 99% Chebyshev (MVUE) UCL 

Data Distribution 
0.856 Data do not follow a Discemable Distribution (0.05) 

0.0169 
17.12 
8.758 Nonparametric Statistics 

0.0267 95% CL T UCL 
7.74 95% Jackknife UCL 

95% Standard Bootstrap UCL 
2.737 95% Bootstrap-t UCL 
0.746 95% Hall's Bootstrap UCL 
0.496 95% Percentile Bootstrap UCL 
0.273 95% BCA Bootstrap UCL 

0.0282 
0.032 

95% Chebyshev(Mean, Sd) UCL 
97.5% Chebyshev(Mean, Sd) UCL 
99% Chebyshev(Mean, Sd) UCL 

Use 95% Chebyshev (Mean, Sd) UCL 

10 Number of Unique Samples 

Log-transformed Statistics 
7.68 Minimum of Log Data 
19.3 Maximum of Log Data 

12.12 Mean of log Data 
10.8 SD of log Data 

3.955 
0.326 
0.802 

Lognormal Distribution Test 
0.911 Shapiro Wiik Test Statistic 
0.842 Shapiro Wiik Critical Value 

Data appear Lognormal at 5% Significance Level 

Assuming Lognormal Distribution 
14.41 95% H-UCL 

95% Chebyshev (MVUE) UCL 
14.51 97.5% Chebyshev (MVUE) UCL 
14.46 99% Chebyshev (MVUE) UCL 

Data Distribution 

16.75 
16.71 
16.74 
19.36 
21.16 

24.7 

16.95 

6 

-5.116 
-2.489 
-4.742 

0.8 

0.493 
0.842 

0.0247 
0.0247 
0.0305 
0.0417 

0.027 
0.0284 
0.0264 

0.307 
0.154 

0.0296 
0.0372 
0.0477 

0.062 
0.0903 

0.0477 

10 

2.039 
2.96 

2.449 
0.313 

0.948 
0.842 

14.96 
17.35 
19.63 
24.1 



k star (bias corrected) 
Theta Star 
nu star 
Approximate Chi Square Value (.05) 
Adjusted Level of Significance 
Adjusted Chi Square Value 

Anderson-Darling Test Statistic 
Anderson-Darling 5% Critical Value 
Kolmogorov-Smirnov Test Statistic 
Kolmogorov-Smlrnov 5% Critical Value 
Data appear Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 
95% Approximate Gamma UCL 
95% Adjusted Gamma UCL 

Potential UCL to Use 

Result or 1/2 SDL (fluoranthene) 

General Statistics 
Number of Valid Samples 

Raw Statistics 
Minimum 
Maximum 
Mean 
Median 
SO 
Coefficient of Variation 
Skewness 

Relevant UCL Statistics 
Normal Distribution Test 
Shapiro Wilk Test Statistic 
Shapiro Wilk Critical Value 
Data not Normal at 5% Significance Level 

Assuming Normal Distribution 
95% Student's-t UCL 
95% UCLs (Adjusted for Skewness) 
95% Adjusted-CL T UCL 
95% Modified-t UCL 

Gamma Distribution Test 
k star (bias corrected) 
Theta Star 
nu star 
Approximate Chi Square Value (.05) 
Adjusted Level of Significance 
Adjusted Chi Square Value 

Anderson-Darling Test Statistic 
Anderson-Darling 5% Critical Value 
Kolmogorov-Smirnov Test Statistic 
Kolmogorov-Smlmov 5% Critical Value 
Data not Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 
95% Approximate Gamma UCL 
95% Adjusted Gamma UCL 

Potential UCL to Use 
Recommended UCL exceeds the maximum observation 

Result or 1/2 SDL (Indeno(1 ,2,3-cd)pyrene) 

General Statistics 
Number of Valid Samples 

Raw Statistics 
Minimum 
Maximum 
Mean 
Median 
SO 
Coefficient of Variation 
Skewness 

Relevant UCL Statistics 
Normal Distribution Test 
Shapiro Wilk Tesf Statistic 
Shapiro Wilk Critical Value 

7.922 Data appear Normal at 5% Significance Level 
1.529 
158.4 
130.3 Nonparametric Statistics 

0.0267 95% CL T UCL 
125.9 95% Jackknife UCL 

95% Standard Bootstrap UCL 
0.317 95% Bootstrap-t UCL 
0.725 95% Hall's Bootstrap UCL 
0.175 95% Percentile Bootstrap UCL 
0.267 95% BCA Bootstrap UCL 

14.73 
15.25 

95% Chebyshev(Mean, Sd) UCL 
97.5% Chebyshev(Mean, Sd) UCL 
99% Chebyshev(Mean, Sd) UCL 

Use 95% Student's-t UCL 

10 Number of Unique Samples 

Log-transformed Statistics 
0.00486 Minimum of Log Data 

0.156 Maximum of Log Data 
0.0208 Mean of log Data 

0.00575 SD of log Data 
0.0475 
2.286 
3.161 

Lognormal Distribution Test 
0.38 Shapiro Wilk Test Statistic 

0.842 Shapiro Wilk Critical Value 
Data not Lognormal at 5% Significance Level 

Assuming Lognormal Distribution 
0.0483 95% H-UCL 

95% Chebyshev (MVUE) UCL 
0.0615 97.5% Chebyshev (MVUE) UCL 
0.0508 99% Chebyshev (MVUE) UCL 

Data Distribution 
0.513 Data do not follow a Discernable Distribution (0.05) 

0.0405 
10.26 
4.106 Nonparametric Statistics 

0.0267 95% CL T UCL 
3.456 95% Jackknife UCL 

95% Standard Bootstrap UCL 
2.929 95% Bootstrap-t UCL 
0.766 95% Hall's Bootstrap UCL 
0.515 95% Percentile Bootstrap UCL 
0.278 95% BCA Bootstrap UCL 

0.0519 
0.0617 

95% Chebyshev(Mean, Sd) UCL 
97.5% Chebyshev(Mean, Sd) UCL 
99% Chebyshev(Mean, Sd) UCL 

Use 99% Chebyshev (Mean, Sd) UCL 

10 Number of Unique Samples 

Log-transformed Statistics 
0.0125 Minimum of Log Data 

0.417 Maximum of Log Data 
0.0551 Mean of log Data 
0.0148 SD of log Data 
0.127 
2.308 
3.161 

Lognormal Distribution Test 
0.379 Shapiro Wilk Test Statistic 
0.842 Shapiro Wilk Critical Value 

14.17 
14.41 
14.08 
15.03 
14.63 
14.04 
14.54 
17.57 
19.93 
24.56 

14.41 

7 

-5.328 
-1.858 
-4.834 
1.053 

0.477 
0.842 

0.0428 
0.0324 
0.0409 
0.0575 

0.0455 
0.0483 
0.0443 

1.171 
0.527 

0.0508 
0.0659 
0.0863 
0.115 

0.17 

0.17 

9 

-4.382 
-0.875 
-3.88 
1.063 

0.47 
0.842 



Data not Nonnal at 5% Significance Level 

Assuming Nonnal Distribution 
95% Student's-t UCL 
95% UCLs (Adjusted for Skewness) 
95% Adjusted-CL T UCL 
95% Modified-t UCL 

Gamma Distribution Test 
k star (bias corrected) 
Theta Star 
nu star 
Approximate Chi Square Value (.05) 
Adjusted Level of Significance 
Adjusted Chi Square Value 

Anderson-Darling Test Statistic 
Anderson-Darling 5% Critical Value 
Kolmogorov-Smirnov Test Statistic 
Kolmogorov-Smirnov 5% Critical Value 
Data not Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 
95% ApprOXimate Gamma UCL 
95% Adjusted Gamma UCL 

Potential UCL to Use 
Recommended UCL exceeds the maximum observation 

Result or 1/2 SDL (lead) 

General Statistics 
Number of Valid Samples 

Raw Statistics 
Minimum 
Maximum 
Mean 
Median 
SD 
Coefficient of Variation 
Skewness 

Relevant UCL Statistics 
Normal Distribution Test 
Shapiro Wilk Test Statistic 
Shapiro Wilk Critical Value 
Data appear Normal at 5% Significance Level 

Assuming Normal Distribution 
95% Student's-t UCL 
95% UCLs (Adjusted for Skewness) 
95% Adjusted-CL T UCL 
95% Modified-t UCL 

Gamma Distribution Test 
k star (bias corrected) 
Theta Star 
nu star 
Approximate Chi Square Value (.05) 
Adjusted Level of Significance 
Adjusted Chi Square Value 

Anderson-Darling Test Statistic 
Anderson-Darling 5% Critical Value 
Kolmogorov-Smirnov Test Statistic 
Kolmogorov-Smirnov 5% Critical Value 
Data appear Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 
95% ApprOXimate Gamma UCL 
95% Adjusted Gamma UCL 

Potential UCL to Use 

Result or 1/2 SDL (lithium) 

General Statistics 
Number of Valid Samples 

Raw Statistics 
Minimum 
Maximum 
Mean 

Data not Lognonnal at 5% Significance Level 

Assuming Lognonnal Distribution 
0.129 95% H-UCL 

95% Chebyshev (MVUE) UCL 
0.164 97.5% Chebyshev (MVUE) UCL 
0.136 99% Chebyshev (MVUE) UCL 

Data Distribution 
0.505 Data do not follow a Discernable Distribution (0.05) 
0.109 
10.09 

4 Nonparametric Statistics 
0.0267 95% CL T UCL 

3.36 95% Jackknife UCL 
95% Standard Bootstrap UCL 

2.966 95% Bootstrap-t UCL 
0.767 95% Hall's Bootstrap UCL 
0.523 95% Percentile Bootstrap UCL 
0.278 95% BCA Bootstrap UCL 

0.139 
0.166 

95% Chebyshev(Mean, Sd) UCL 
97.5% Chebyshev(Mean, Sd) UCL 
99% Chebyshev(Mean, Sd) UCL 

Use 99% Chebyshev (Mean, Sd) UCL 

10 Number of Unique Samples 

Log-transformed Statistics 
11 Minimum of Log Data 

15.2 Maximum of Log Data 
13.43 Mean of log Data 
13.35 SD of log Data 
1.547 
0.115 

-0.326 

Lognormal Distribution Test 
0.913 Shapiro Wilk Test Statistic 
0.842 Shapiro Wilk Critical Value 

Data appear Lognormal at 5% Significance Level 

Assuming Lognonnal Distribution 
14.33 95% H-UCL 

95% Chebyshev (MVUE) UCL 
14.18 97.5% Chebyshev (MVUE) UCL 
14.32 99% Chebyshev (MVUE) UCL 

Data Distribution 
57 Data appear Normal at 5% Significance Level 

0.236 
1140 
1063 Nonparametric Statistics 

0.0267 95% CL T UCL 
1050 95% Jackknife UCL 

95% Standard Bootstrap UCL 
0.379 95% Bootstrap-t UCL 
0.724 95% Hall's Bootstrap UCL 
0.169 95% Percentile Bootstrap UCL 
0.266 95% BCA Bootstrap UCL 

14.41 
14.59 

95% Chebyshev(Mean, Sd) UCL 
97.5% Chebyshev(Mean, Sd) UCL 
99% Chebyshev(Mean, Sd) UCL 

Use 95% Student's-t UCL 

10 Number of Unique Samples 

Log-transfonned Statistics 
14.4 Minimum of Log Data 
32.5 Maximum of Log Data 

21.14 Mean of log Data 

0.114 
0.0853 

0.108 
0.152 

0.121 
0.129 
0.119 

3.62 
1.642 
0.135 
0.175 

0.23 
0.306 
0.455 

0.455 

9 

2.398 
2.721 
2.591 
0.118 

0.909 
0.842 

14.43 
15.62 
16.56 
18.42 

14.23 
14.33 
14.18 
14.21 
14.11 
14.17 
14.15 
15.56 
16.49 

18.3 

14.33 

10 

2.667 
3.481 
3.027 



Median 
SD 
Coefficient of Variation 
Skewness 

Relevant UCL Statistics 
Normal Distribution Test 
Shapiro Wilk Test Statistic 
Shapiro Wilk Critical Value 
Data appear Normal at 5% Significance Level 

Assuming Normal Distribution 
95% Student's-t UCL 
95% UCLs (Adjusted for Skewness) 
95% Adjusted-CLT UCL 
95% Modified-t UCL 

Gamma Distribution Test 
k star (bias corrected) 
Theta Star 
nu star 
Approximate Chi Square Value (.05) 
Adjusted Level of Significance 
Adjusted Chi Square Value 

Anderson-Darling Test Statistic 
Anderson-Darling 5% Critical Value 
Kolmogorov-Smirnov Test Statistic 
Kolmogorov-Smirnov 5% Critical Value 
Data appear Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 
95% Approximate Gamma UCL 
95% Adjusted Gamma UCL 

Potential UCL to Use 

Result or 1/2 SDL (manganese) 

General Statistics 
Number of Valid Samples 

Raw Statistics 
Minimum 
Maximum 
Mean 
Median 
SD 
Coefficient of Variation 
Skewness 

Relevant UCL Statistics 
Normal Distribution Test 
Shapiro Wilk Test Statistic 
Shapiro Wilk Critical Value 
Data not Normal at 5% Significance Level 

Assuming Normal Distribution 
95% Student's-t UCL 
95% UCLs (Adjusted for Skewness) 
95% Adjusted-CLT UCL 
95% Modified-t UCL 

Gamma Distribution Test 
k star (bias corrected) 
Theta Star 
nu star 
Approximate Chi Square Value (.05) 
Adjusted Level of Significance 
Adjusted Chi Square Value 

Anderson-Darling Test Statistic 
Anderson-Darling 5% Critical Value 
Kolmogorov-Smimov Test Statistic 
Kolmogorov-Smimov 5% Critical Value 
Data not Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 
95% Approximate Gamma UCL 
95% Adjusted Gamma UCL 

Potential UCL to Use 

19.9 SD of log Data 
5.166 
0.244 
1.214 

Lognormal Distribution Test 
0.912 Shapiro Wilk Test Statistic 
0.842 Shapiro Wilk Critical Value 

Data appear Lognormal at 5% Significance Level 

Assuming Lognormal Distribution 
24.13 95% H-UCL 

95% Chebyshev (MVUE) UCL 
24.5 97.5% Chebyshev (MVUE) UCL 

24.24 99% Chebyshev (MVUE) UCL 

Data Distribution 
14.43 Data appear Normal at 5% Significance Level 
1.465 
288.6 
250.3 Nonparametric Statistics 

0.0267 95% CL T UCL 
244.1 95% Jackknife UCL 

95% Standard Bootstrap UCL 
0.311 95% Bootstrap-t UCL 
0.725 95% Hall's Bootstrap UCL 

0.2 95% Percentile Bootstrap UCL 
0.266 95% BCA Bootstrap UCL 

24.38 
25 

95% Chebyshev(Mean, Sd) UCL 
97.5% Chebyshev(Mean, Sd) UCL 
99% Chebyshev(Mean, Sd) UCL 

Use 95% Student's-t UCL 

10 Number of Unique Samples 

Log-transformed Statistics 
284 Minimum of Log Data 
551 Maximum of Log Data 

377.4 Mean of log Data 
333 SD of log Data 

93.76 
0.248 

1.28 

Lognormal Distribution Test 
0.796 Shapiro Wilk Test Statistic 
0.842 Shapiro Wilk Critical Value 

Data appear Lognormal at 5% Significance Level 

Assuming Lognormal Distribution 
431.8 95% H-UCL 

95% Chebyshev (MVUE) UCL 
439 97.5% Chebyshev (MVUE) UCL 

433.8 99% Chebyshev (MVUE) UCL 

Data Distribution 
14.38 Data appear Lognormal at 5% Significance Level 
26.25 
287.6 
249.3 Nonparametric Statistics 

0.0267 95% CL T UCL 
243.1 95% Jackknife UCL 

95% Standard Bootstrap UCL 
0.85 95% Bootstrap-t UCL 

0.725 95% Hall's Bootstrap UCL 
0.284 95% Percentile Bootstrap UCL 
0.266 95% BCA Bootstrap UCL 

435.3 
446.4 

95% Chebyshev(Mean, Sd) UCL 
97.5% Chebyshev(Mean, Sd) UCL 
99% Chebyshev(Mean, Sd) UCL 

Use 95% Student's-t UCL 
or 95% Modified-t UCL 
or 95% H-UCL 

0.229 

0.965 
0.842 

24.5 
27.82 
30.72 
36.42 

23.83 
24.13 
23.71 
26.29 
40.64 
23.88 

24.4 
28.26 
31.34 
37.39 

24.13 

9 

5.649 
6.312 
5.909 
0.227 

0.843 
0.842 

436.5 
495.4 
546.6 
647.4 

426.2 
431.8 
422.7 
494.2 
681.2 
425.6 
436.6 
506.6 
562.6 
672.4 

431.8 
433.8 
436.5 



Result or 1/2 SOL (mercury) 

General Statistics 
Number of Valid Samples 

Raw Statistics 
Minimum 
Maximum 
Mean 
Median 
SO 
Coefficient of Variation 
Skewness 

Relevant UCL Statistics 
Normal Distribution Test 
Shapiro Wilk Test Statistic 
Shapiro Wilk Critical Value 
Data appear Normal at 5% Significance Level 

Assuming Normal Distribution 
95% Student's-t UCL 
95% UCLs (Adjusted for Skewness) 
95% Adjusted-CLT UCL 
95% Modified-t UCL 

Gamma Distribution Test 
k star (bias corrected) 
Theta Star 
nu star 
Approximate Chi Square Value (.05) 
Adjusted Level of Significance 
Adjusted Chi Square Value 

Anderson-Darling Test Statistic 
Anderson-Darling 5% Critical Value 
KOlmogorov-Smirnov Test Statistic 
Kolmogorov-Smirnov 5% Critical Value 
Data appear Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 
95% Approximate Gamma UCL 
95% Adjusted Gamma UCL 

Potential UCL to Use 

Result or 1/2 SOL (molybdenum) 

General Statistics 
Number of Valid Samples 

Raw Statistics 
Minimum 
Maximum 
Mean 
Median 
SO 
Coefficient of Variation 
Skewness 

Relevant UCL Statistics 
Normal Distribution Test 
Shapiro Wilk Test Statistic 
Shapiro Wilk Critical Value 
Data appear Normal at 5% Significance Level 

Assuming Normal Distribution 
95% Student's-t UCL 
95% UCLs (Adjusted for Skewness) 
95% Adjusted-CL T UCL 
95% Modified-t UCL 

Gamma Distribution Test 
k star (bias corrected) 
Theta Star 
nu star 
Approximate Chi Square Value (.05) 
Adjusted Level of Significance 
Adjusted Chi Square Value 

Anderson-Darling Test Statistic 
Anderson-Darling 5% Critical Value 
Kolmogorov-Smimov Test Statistic 
Kolmogorov-Smlrnov 5% Critical Value 

10 Number of Unique Samples 

Log-transformed Statistics 
0.015 Minimum of Log Data 

0.03 Maximum of Log Data 
0.0213 Mean of log Data 
0.0195 SO of log Data 

0.00479 
0.225 
0.734 

Lognormal Distribution Test 
0.908 Shapiro Wilk Test Statistic 
0.842 Shapiro Wilk Critical Value 

Data appear Lognormal at 5% Significance Level 

Assuming Lognormal Distribution 
0.0241 95% H-UCL 

95% Chebyshev (MVUE) UCL 
0.0242 97.5% Chebyshev (MVUE) UCL 
0.0241 99% Chebyshev (MVUE) UCL 

Data Distribution 
16.3 Data appear Normal at 5% Significance Level 

0.00131 
326.1 
285.2 Nonparametric Statistics 

0.0267 95% CL T UCL 
278.6 95% Jackknife UCL 

95% Standard Bootstrap UCL 
0.458 95% Bootstrap-t UCL 
0.725 95% Hall's Bootstrap UCL 

0.2 95% Percentile Bootstrap UCL 
0.266 95% BCA Bootstrap UCL 

0.0243 
0.0249 

95% Chebyshev(Mean, Sd) UCL 
97.5% Chebyshev(Mean, Sd) UCL 
99% Chebyshev(Mean, Sd) UCL 

Use 95% Student's-t UCL 

10 Number of Unique Samples 

Log-transformed Statistics 
0.42 Minimum of Log Data 
0.68 Maximum of Log Data 

0.522 Mean of log Data 
0.505 SO of log Data 

0.0739 
0.142 

0.94 

Lognormal Distribution Test 
0.947 Shapiro Wilk Test Statistic 
0.842 Shapiro Wilk Critical Value 

Data appear Lognormal at 5% Significance Level 

Assuming Lognormal Distribution 
0.565 95% H-UCL 

95% Chebyshev (MVUE) UCL 
0.568 97.5% Chebyshev (MVUE) UCL 
0.566 99% Chebyshev (MVUE) UCL 

Data Distribution 
40.85 Data appear Normal at 5% Significance Level 

0.0128 
817 

751.7 Nonparametric Statistics 
0.0267 95% CL T UCL 

740.8 95% Jackknife UCL 

0.217 
0.724 
0.153 
0.266 

95% Standard Bootstrap UCL 
95% Bootstrap-t UCL 
95% Hall's Bootstrap UCL 
95% Percentile Bootstrap UCL 
95% BCA Bootstrap UCL 

8 

-4.2 
-3.507 
-3.871 
0.217 

0.937 
0.842 

0.0245 
0.0277 
0.0305 
0.0359 

0.0238 
0.0241 
0.0236 
0.0246 

0.024 
0.0238 
0.0239 
0.0279 
0.0308 
0.0364 

0.0241 

10 

-0.868 
-0.386 
-0.659 
0.137 

0.974 
0.842 

0.568 
0.621 
0.663 
0.747 

0.56 
0.565 

0.56 
0.579 

0.59 
0.558 
0.561 



Data appear Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 
95% Approximate Gamma UCL 
95% Adjusted Gamma UCL 

Potential UCL to Use 

Result or 1/2 SOL (phenanthrene) 

General Statistics 
Number of Valid Samples 

Raw Statistics 
Minimum 
Maximum 
Mean 
Median 
SO 
Coefficient of Variation 
Skewness 

Relevant UCL Statistics 
Normal Distribution Test 
Shapiro Wilk Test Statistic 
Shapiro Wllk Critical Value 
Data not Normal at 5% Significance Level 

Assuming Normal Distribution 
95% Student's-t UCL 
95% UCLs (Adjusted for Skewness) 
95% Adjusted-CL T UCL 
95% Modified-t UCL 

Gamma Distribution Test 
k star (bias corrected) 
Theta Star 
nu star 
Approximate Chi Square Value (.05) 
Adjusted Level of Significance 
Adjusted Chi Square Value 

Anderson-Darling Test Statistic 
Anderson-Darling 5% Critical Value 
Kolmogorov-Smirnov Test Statistic 
Kolmogorov-Smirnov 5% Critical Value 
Data not Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 
95% Approximate Gamma UCL 
95% Adjusted Gamma UCL 

Potential UCL to Use 
Recommended UCL exceeds the maximum observation 

Result or 1/2 SOL (pyrene) 

General Statistics 
Number of Valid Samples 

Raw Statistics 
Minimum 
Maximum 
Mean 
Median 
SO 
Coefficient of Variation 
Skewness 

Relevant UCL Statistics 
Normal Distribution Test 
Shapiro Wilk Test Statistic 
Shapiro Wilk Critical Value 
Data not Normal at 5% Significance Level 

Assuming Normal Distribution 
95% Student's-t UCL 
95% UCLs (Adjusted for Skewness) 
95% Adjusted-CL T UCL 
95% Modified-t UCL 

Gamma Distribution Test 
k star (bias corrected) 
Theta Star 

0.567 
0.576 

95% Chebyshev(Mean, Sd) UCL 
97.5% Chebyshev(Mean, Sd) UCL 
99% Chebyshev(Mean, Sd) UCL 

Use 95% Student's-t UCL 

10 Number of Unique Samples 

Log-transformed Statistics 
0.00286 Minimum of Log Data 

0.137 Maximum of Log Data 
0.0167 Mean of log Data 

0.00336 SO of log Data 
0.0423 

2.525 
3.162 

Lognormal Distribution Test 
0.375 Shapiro Wilk Test Statistic 
0.842 Shapiro Wilk Critical Value 

Data not Lognormal at 5% Significance Level 

Assuming Lognormal Distribution 
0.0412 95% H-UCL 

95% Chebyshev (MVUE) UCL 
0.053 97.5% Chebyshev (MVUE) UCL 

0.0435 99% Chebyshev (MVUE) UCL 

Data Distribution 
0.425 Data do not follow a Dlscernable Distribution (0.05) 

0.0394 
8.497 
3.026 Nonparametric Statistics 

0.0267 95% CL T UCL 
2.487 95% Jackknife UCL 

95% Standard Bootstrap UCL 
3.041 95% Bootstrap-t UCL 
0.776 95% Hall's Bootstrap UCL 

0.53 95% Percentile Bootstrap UCL 
0.281 95% BCA Bootstrap UCL 

0.047 
0.0572 

95% Chebyshev(Mean, Sd) UCL 
97.5% Chebyshev(Mean, Sd) UCL 
99% Chebyshev(Mean, Sd) UCL 

Use 99% Chebyshev (Mean, Sd) UCL 

10 Number of Unique Samples 

Log-transformed Statistics 
0.0085 Minimum of Log Data 

0.127 Maximum of Log Data 
0.0218 Mean of log Data 

0.01 SO of log Data 
0.037 
1.696 
3.156 

Lognormal Distribution Test 
0.396 Shapiro Wilk Test Statistic 
0.842 Shapiro Wilk Critical Value 

Data not Lognormal at 5% Significance Level 

Assuming Lognormal Distribution 
0.0432 95% H-UCL 

95% Chebyshev (MVUE) UCL 
0.0535 97.5% Chebyshev (MVUE) UCL 
0.0452 99% Chebyshev (MVUE) UCL 

Data Distribution 
0.834 Data do not follow a Discernable Distribution (0.05) 

0.0262 

0.624 
0.668 
0.755 

0.565 

10 

-5.859 
-1.988 
-5.327 
1.179 

0.459 
0.842 

0.0383 
0.0239 
0.0304 
0.0432 

0.0367 
0.0412 
0.0376 

1.724 
0.746 

0.0434 
0.0566 

0.075 
0.1 

0.15 

0.15 

7 

-4.768 
-2.064 
-4.347 
0.611 

0.501 
0.642 

0.0376 
0.0373 

0.046 
0.063 



nu star 
Approximate Chi Sq~are Value (.05) 
Adjusted Level of Significance 
Adjusted Chi Square Value 

Anderson-Darling Test Statistic 
Anderson-Darling 5% Critical Value 
Kolmogorov-Smimov Test Statistic 
Kolmogorov-Smimov 5% Critical Value 
Data not Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 
95% Approximate Gamma UCL 
95% Adjusted Gamma UCL 

Potential UCL to Use 

Result or 1/2 SDL (zinc) 

General Statistics 
Number of Valid Samples 

Raw Statistics 
Minimum 
Maximum 
Mean 
Median 
SO 
Coefficient of Variation 
Skewness 

Relevant UCL Statistics 
Normal Distribution Test 
Shapiro Wilk Test Statistic 
Shapiro Wilk Critical Value 
Data not Normal at 5% Significance Level 

Assuming Normal Distribution 
95% Student's-t UCL 
95% UCLs (Adjusted for Skewness) 
95% Adjusted-CL T UCL 
95% Modified-t UCL 

Gamma Distribution Test 
k star (bias corrected) 
Theta Star 
nu star 
Approximate Chi Square Value (.05) 
Adjusted Level of Significance 
Adjusted Chi Square Value 

Anderson-Darling Test Statistic 
Anderson-Darling 5% Critical Value 
Kolmogorov-Smimov Test Statistic 
Kolmogorov-Smimov 5% Critical Value 
Data not Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 
95% Approximate Gamma UCL 
95% Adjusted Gamma UCL 

Potential UCL to Use 
Recommended UCL exceeds the maximum observation 

16.67 
8.437 Nonparametric Statistics 

0.0267 95% CL T UCL 
7.441 95% Jackknife UCL 

95% Standard Bootstrap UCL 
2.722 95% Bootstrap-t UCL 
0.747 95% Hall's Bootstrap UCL 
0.493 95% Percentile Bootstrap UCL 
0.273 95% BCA Bootstrap UCL 

0.0431 
0.0488 

95% Chebyshev(Mean, Sd) UCL 
97.5% Chebyshev(Mean, Sd) UCL 
99% Chebyshev(Mean, Sd) UCL 

Use 95% Chebyshev (Mean, Sd) UCL 

10 Number of Unique Samples 

Log-transformed Statistics 
36.6 Minimum of Log Data 
969 Maximum of Log Data 
247 Mean of log Data 

75.5 SD of log Data 
364.6 
1.476 
1.694 

Lognormal Distribution Test 
0.62 Shapiro Wilk Test Statistic 

0.842 Shapiro Wilk Critical Value 
Data not Lognormal at 5% Significance Level 

Assuming Lognormal Distribution 
458.3 95% H-UCL 

95% Chebyshev (MVUE) UCL 
502.6 97.5% Chebyshev (MVUE) UCL 
468.6 99% Chebyshev (MVUE) UCL 

Data Distribution 
0.567 Data do not follow a Dlscemable Distribution (0.05) 
435.3 
11.35 

4.8 Nonparametric Statistics 
0.0267 95% CL T UCL 

4.085 95% Jackknife UCL 
95% Standard Bootstrap UCL 

1.247 95% Bootstrap-t UCL 
0.76 95% Hall's Bootstrap UCL 

0.346 95% Percentile Bootstrap UCL 
0.277 95% BCA Bootstrap UCL 

583.8 
685.9 

95% Chebyshev(Mean, Sd) UCL 
97.5% Chebyshev(Mean, Sd) UCL 
99% Chebyshev(Mean, Sd) UCL 

Use 99% Chebyshev (Mean, Sd) UCL 

0.041 
0.0432 
0.0404 

0.464 
0.239 

0.0452 
0.0564 
0.0728 
0.0948 

0.138 

0.0728 

10 

3.6 
6.876 
4.667 
1.272 

0.795 
0.842 

1141 
602.7 
772.1 
1105 

436.6 
458.3 
426.1 
1346 
1691 

430.3 
496.4 
749.5 

967 
1394 

1394 



APPENDIX A-6 

INTRACOASTAL WATERWAY SEDIMENT 



lGeneral UCL Statistics for Full Data Sets 
................................................................................................. , ............................. ~ .•.. - .............................................. - ................................................................ -.......................................................................... , ..................... , .. _ .................................................................... _ ................................................... - ............................ . 

User Selected Options I 
............................................... , .. -.. -.................................................................... J ............. - ................................ " ............................................................. -........ _ ........... _ ..... -....... , ............. , ................ , ....... -... - ... -............................ -.......... --..... -........................................................................................................ . 

From File IJ:\1352 - Gulfco RI\risk\data queries oct 07\EPC tables with onehalf DL\IWSE Data - Just site data.wst 

Confidence Coefficient 195% 

.......................................................................................................................................................................... _ ... ········ ...... ··· .... ······ .... ······· .. ······ .. GeneraTStatlstlC5·-········· ...... ·················,,· .. ·-.. ········-··· .... · ......................... -................................................................................................ _ ................................... . 

~:~~=~:~:=~~:==~~~:~~~~~=--=~~-;;-;~;r::~~:::~:~:~::~:=~~~:~n~~~~~~;~~~o~:~~~::::~~;~;= 
..................................... _ ........................................................................................... ··············· .. ·············· .. ···············-rvfaxl·mum' · .. ·· .. ···· .. ··Ojj"630 ............................................................. -.................................... -...................... ···· .. ·····M·axlm"lJ"m···of""Log ... 6ata· ··········:5·:·802······· .. 
......... " ............................................... -....... -............................................................. ······· .. ····· .. ··· .. ···· .... ··········_· .. ······· .. ··· .. ·Mea .. n .. ~f .. 1·025·E:4·· ...................................................................... _ ........................ _ ........ __ ... ······························ .. Mea·n···ofi·og···Da·ta· ·······_·:·8·:·349···· .. .. 
............................ -.......................................... _ ............................... -....................... ·· .. ·············· .. · .. ····· ... ················-rv1"edla·n· ·i·7900E·::r .................................................................................................................... ··········· .. ······· ... ··· .... ·· .... ····s·6 .. oi""iog···O·ata· ·-············0:·89"3···· 
...................................................... -............................................................................................................... -................... ······_···86 .. 7:0923E=4'" .......................................................................................... -................................................................................................................................................................... . 

Coefficient of Variation 1.729 

.......................................................... ············ .... ··· .. ··Gamm·a···i5lstriii"lJtlo·n .. ·Tesi .. ···· ........................................................................................................................................ ··· .... ······· .. ····· .. ············-·[S'a·ta··6Tstri·buiio·n .............................................................................................. . 

.......................................................... -........................................................... ···········j( .. sta-r .. (hias .. corrected) 0 .889···· ················ .. ··········· .. ·Da·ta··do···not .. foi"iowa· .. Cj"isce'rnabie'"D"istrrbutio'n'''(0~05y''''''''''''''''''''' ........ . 

:.:.: .. ::.::::::::: ........ :~.~:~.: ......... : .. :.:~~~~~::: .. ::.::~::.~~ .. ::.::.:.: .. ~ ... : ... :::.::.~:~~:::~.::::::~.::::::.:::~~: .. ~~:.~~~~~~~:~:~ .. !.~.~~~:~~~~~ ·~·:~:~·:~·~:~~:·l·:·::::·~~·:·::·:::::·~::::~~:·~:·::~:::.~~:~~~~~: .. ::.~~ .. ~:: ..... :.::.: ... :: .... ::.::: .. ~ .. :::::.:.::.:.:.:.:.~~:~~.:.::~:~:::::.:.: ... ::~: .. ::::~ .. ~:.: .... : .. ~.~:: ... ::::.:.:::::~:~::.::.~ .. :.:::: .. ~.:':::::.:~::.: ..... : ..... ::: 
. nu star 28.46 

: .. : ..... ::: ... ::: .. ~:.::::.~ ... ::::.~~:.:::::::: .... ::.:.::.:: .. :: .. :::: .. · .. :·~~:~·~~~.~~~~~.~~:~·:~~~~~~~y~I .. ~~:~~:::~~:?: .. ::::: .. ::::~:?:::~:~:·~:·:·l .. ::· ... ::· .. · .. :~:: .... ·.: ... ·.::~:.:.: .. :.:::: ... : ... ~:.: .. : .. :.: ........ :::.~.~:~~?~~.~~~~~~.:~~~I~~~~~~:: .... ::~.~:.~:::~~·:.: .. ~:~: .. ~:~ .. ~:.: .. :~ .. :::.~:.::~:::.:~: 
Adjusted Level of Significance 0.0335 95% CLT UCU7.0189E-4 

~.:: ... :.:.:::::.:.:: ... ~.:~.::.::~.: .. ::.:::.: .. :.:: .... :.: ... ~~: .. = ...... ::~ ... ::: .. :::=:::~ ... :: ... ~~!.~~~~~:::~~~:.:~~~-~~~~::?~~~:~11:~::~::~:~~::~::~·::~:··].·~·:·::::'.':'::.'::::':.':::.:'.':''':'::::'':.:::~'.:.'::'.~:~.'~::'::~~':"~':~":.'::"~::~~:~::::':::.~~:"::~~'.::.:~~"~-'.~"~~~~~~~~~~~Et?~~~::?:~ .. ~=~.:: 
I 95% Standard Bootstrap UCLj6.9181 E-4 

•••• ¥ ................ __ ...... _ .......................................... __ .......... _- •••• - .................. _ •••••• ..,. ............................................................................... - .......... __ ..... • --.-•• ~ •• - ................. -.-.! ... -...... - ... -.................................................................................................................................. ..-.. ..... __ ............................................. ·•····· .. ·······1························· .. ···· .. ······ .. -

Anderson-Darling Test Statistic 1.681! 95% Bootstrap-t UCL 0.0016 
.......................................................... _ .... ····· .. ···········An·derson·:tla·rffil·g···S%···Crl·tlcaf"vallie·Ji················ii·7"63···t .. ···· .. ······ .. ······· ........... _ ............................. __ ................ ····· .. ··· .. · .. ····· .. ···· .. ··9·5%·-Haj"l~s .. Booistrap .. ·U"CL .. · .. ··· .. ··· .. ·0:·60·1·7 
.......................................................... ""I(oimogo-rov-smirnov"Tesi-Statist'ic r ..... "'" '():2'83 . r _ ........................................ _. ......... .. .. ···9S0/0"·percent"e "'Bootstra'pTj6C "i48'7"~3"E'~4" 
.. ...... .... .._ ............. _.,- "'.-" ............. _, ................. _._ .......... _ ......................................... - ... ·1···· .. ·· ..... .. . ...... 1·'" ." ................................................... , .. ... . ..... - ........ - .... , ..... - -'- .. -.................... ··-1-····· .".' ............ . 

..... _ .............. -.-......... ~.~ .. I ~~~~.~~~.~.~~~ .. ~.~.~ .. ~.~ ... ~~~.~~~~~ .. ~.~.~ ~.:L ........ ~~.~.~.~ ... l ...... , ............. _ ._ ....... _ ........... _ ........... __ ................. ~.~_~_ ~.~~-.~~.~~~~.~~.~ ... ~.~:.J~ .. ~.~? .~ .. ~.~.~~ 
Data not Gamma Distributed at 5% Significance Level i 95% Chebyshev(Mean, Sd) UCLj' 0.0011 

........................................ -.................................................. _ ................ _ ................. _ ........... _ ...... _ ..... _ .............................. ··· .. ············ .. ·····T············ .. ·················· ......... ; ........ _ ........... _ .................................................................. _ .......................... __ ... _ ............................. _ ......... _ ...... _ ...................................................................... . 
! I 97.5% Chebyshev(Mean, Sd) UCL 0.0015 

.......................................................... ····· .. ······Ass-u .. mi"ng···Gam·ma···Olstrlbuti·o·n·· .. _·· ... -.............. , .. -................................... ·r····································· .. ·· .... ······ .. ·_· .. ·············-·· ..... ··· .. ····· .. ·S9O/~· .. C·h .. ebyshev(M·ea·n·;·· .. SdnjcLr .. ··········· .. 6":·0"0~6 

.......................................................... ····· .. · .. ·· ...... _·· ... ···· .. · .. ·· .. ··S5%···Ap·p-ro>dmate .. ·Ga·mma .. ··UcLls5s4·1··E4 .. ·r····· .. ·· .. ·· ... ··············· .. ···· ............................................. _ ...................... _ ............ -.................................... ·_···· .. ·· .... · .. ··_ .. ·····················1··· .. ··········· ......................... . 

.. -............ ..-.. _ .... _ ............... _ .......... _ ... _.-. ..___ .............. .._. ......... _ .............................. _. __ ............................ _ ................ __ .... -•.... _-.......... --.~ ............... -..... - .................. J ................•.............. -........ _ .... _ ........................ _._ ......... -.•.. _._._ ....... _ ... _ .... _ ....... _-_ ........ " ................ -................ _ ......... - ........................... t ......... _ ......... w ........ _ •••• _ .. 

95% Adjusted Gamma UCLj7.1630E-41 ! 
......................................................... _ ................................... - ..................................... , ............... - .......... - ... _ .... - ............................ -.~ ........................................ -l ................................................. _ ............ _ ........ _ ............. _.............................................. ·······························-····················4· .............................. -........ . 

! I ! 



··R·esuTi··or···1Rfs'[jeTr:·2di'p·h·en·y"i"tlYd"razi'neiazo·benzen")··············· .. ······ .. ··_······················· ........................................................................................................................... -.......................................................................................................................... . 

General Statistics 

::::::.:.::.:::: .. ::::.::.~:::~.::~.:.~~::: ... ~~::::.:.::::: .... :.:: .. :.:.:.:: .. ~.::.:.:.:.:~:.:~~~~:~~:~~~.~~~ .. : .. ~:.::::.:.~.:.:: .. :.~:.:~:~ .. ::.: .. ::::.:::.~~] .... :~.:.:~ .. : ... :: ...... ::~~~~~:~:r:.~~ .. :~ .. ~::~:.:~:.~ .. :~:: ..... :::: ... ~:.~:.:::~:.::::::.::~.:.:~~:~=~~~:~~~~:~:~:~~~~~~.~~~~~:::: .. :::~ .. :.::~ ...... :~::.:~::.:: ... : .. : ... ~:.::.::.:: .. ::.: .... :::::. 
Minimum 0.0050

1 
Minimum of Log Data! -5.288 

............................................................................................................................................................................................. _.................. ·························· .. ·· .. ······1············ .. ···· ............................................................ _-..... _ .. -_ .................................................................................................... ·····t··············· .. · .. ······ .. ······ .. · .. · ............................................................................................................................................ -........................ _ ...... ·.~·:~·~·~~·~·I··· ... ··-·······?·:·?~·~··?. ....................................................................... : ............................................... -......... ~.:.~.~.~.~.~ ... ~~ ... :~.~ ... ~.~~~.L ...... ~.~.:~-~.~ .......... . 
Mean 0.0073 . Mean of log Data! -5.056 ................................................................................................................................................................................................................................................... _ ........ j ..................................................................................................................................................................................... ·········· .. ···········_···l············· .. ········· .. · .. · .•........ 

Median 0.0054 SD of log Data i 0.447 
•• ........................................... " ••••• ..,u ••••• ", ...... _ ........................................ _ •••••••••••• _ •••••• _ ................ _ ..................................................................... .............. ~ ...................... ,.... _ ................................................ , •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• _ ................ ___ ._ ....... _ ••••••• _ •••••••••• _ ••••• ........ , ........ _ ........ _ ................... ~ ........................ _ •• ................ 

SD 0.0065 I 
........ :.::.:::~:.::::.:::~.~ .... : ... ::.:~::::::.::: ... ~ .. :.::.~~:::.: .. : ... ::~ .. ~::.::~::::~~:::.~~ .. :~: .. :~~~~~~~~~::~~y~~!:~~~·~~:I:==~:~t::=:::::::==:::=:==:====:======:=::=:===r:::=:::::= 

Skewness 3.903 I I 
.......................... _ .. _ ...... _ ....................... , .................... _ .... _ .. _ ..... _ ......... __ .............................. _ ........................... _ ..................... ,_ ....................... "" ............................... " ................................................................................ _ .......................................... _ .. _ ................................................................... , ................... _ ........................ t ........................................... ... 

..... _ ................ _ ................................................... _ ............ _ ........ -........ _ ........................................................ _ ......... ·····_···········Relevant·"DC·C·siatistics··············· ....................................................................................................................... _ ..... _ ...................................................... . 

..................................................................................................... _ ............................................... _ ........................ _ ....••. _ ................................................... -T·········· .... • .. ··••······ .. ·········· .. ····· .. ········ .. · ........................................................................ _ ................................................. - ................................................................... . 
Normal Distribution Test I Lognormal Distribution Test 

:.::::~: .. ::::.:::.::.::::: .. ::::::::.::::::::~:.::.~.::: .. ::.::::.::: .. :: .. ::::.::::::::: ...... ~~:::~::::~~:~.~~:~~~~~::~~:i:~::!.~~~:~~~:~~'i:~~.~~'lC::::.·~::?~~~~: .... ~:::~::::.: .. ~:::.::~.::::.: ... ~:.~:.:::::::::.:::::.:::::::::::::'::::::::.::':::':::::.::':'.::::~-':~~~~~~~.~~~:!~~~:~:~.t.~~~~~]]'::.:::::::'::::?::.~:~:~:.: 
Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887 

······ .. ····· .. ····························· .. ···Diiia···not··r,io .. rmaf"at·S%···Sfgn·i·fi·can·ce'"Level"··· .... ·······......................... ···· .. ························ .. ·········ba"tfj····not""Logno·rmaT~it5·%-Si·g·ni"ficanceTevej"························· ................ . 

....................................................... ········· .. ··········_··Gam·m·a-bistri"butlon··Test-···_· ............................................................................................................................ ······ .. ·······································Data-·Olstrlbu·ii·on··-··························· .. ······· .. ···· ..................... _ ..................... . 

.......................................................................... _ .............. _ ..................... ···············j("·si"a·r·{bfas·co·rrects·cijr··············iji9S···· ···············_·········· .. ·"Da·ia···do···not·foTiow···fj···Dfscer"·a·6i·e·6istrTbutiO·i1··(o"jj·S"j"·········· ..... ···· ......... . 

. : .. ::::::.:.:.::::~ .. :::::.::~.~:~~.:.:.:.: ... :~.:::::.:~.::.:::.:::::: .. : .. ::::::: .... ::::~:.::::.: .... :::·::···:::·:::::~~::::·:~~:~·:~~::~··:!.~~~~:~~~~:~lI:~·=::·~~~~~~l::::·~·:=·::::::·~:::·:·:::·:::::·::::··:::::::.::.:::.::.:~:~::::::.:::.~.~:::~~.::::::~~~:::::~~::~~~~:~: ... :::: .. :.::::::::~.:~~.~~~:.:.~:.::::: .. ~~~::.:~.:.:::: ..... :::::~~.: .. :.::~ ... :.:::::: .... : .. : 
nu star 92.68 

........................................................................................................... _ ............................................................... ············ .. ·•·•····• .. ····· .. ·········T··············· ................................................................................................................................................................................ ~ .......................................................................................................... . 

........................................................... ···-·················~~·~ .. ~~~~~~s~·~e~:~~~s~~·~~~:~;l·l············?~·:~·~3Si-········ .. ················ ...... · ......................... -.-.................. ~.~.~~.:.~:.~:~.~.i~···~·~~~·~~~~···CLfUCLI·· .. ···········6·:·0"1·()"1· 

.::: .. :::.::.:.:~::::::.::: .. ~:~.::::.:.~::: ... ::: .... :::.:: .. ~::: .. ~:.::::::.:~~::~:::::~:~:::~~!.:~~~~~~~~~:~: .. ~~:~~·~~.:~~~·:~~:t.·: .. ::·~:~·:.~:~:·· .. ::::'ll::::::.::·::.: .. :::.::::::.:~:.::: .. : .. :.::~ .. ~~~.: ..... :: ..... :::.: .... ::: ...... ::::: .. : .. ~:.::.: .. :::.:: .. ::.:.:~: .... ~.:::.::.~~~~~.?:~~~.~~!.~~:::~.~~ ··········:.:: ... ~::.?f~~ 
I 95% Standard Bootstrap UCL 0.0099 

........................ __ ........................................................................... _ ...................................................... _ ............. _ ....................... -..... ~ ................................ ··_···r-········_ .. ······· .. ··· .. ························ ................................................................................................................... ············ .. ······ ... _· .. ·········T······ .. ··· .. ········· ................... . 

:~=~=~=~~~:~=:=~==:~~f;~!~~~~~~~~ ----:~~~tt=:~:=-==~=:=:=:==:==:=~~~~~;~~~~~~l=~~ 
Kolmogorov-Smirnov Test Statistic 0.376 1 95% Percentile Bootstrap UCL! 0.0106 

....................................................... ·· .. ···········Koi"mog·o·rov: .. S"mir·ri·ov··S·%···criiic·a"i"·\j"al·uet··············O·:~66 .. ··I····················· .......................................................... ····················· .. ·················~j"S·O/~···BCA···Bootstrap···iJcC+ ... ·········· .. ·O·:·O .. 1·24 

.................................................................. _ ... _ ............................... _ .................................... _ .............................................................. !... ....................................................................................................................................... _ .................. _ .......... _ ........................................................... _ ................... ..1 ................................... . 
Data not Gamma Distributed at 5% Significance Level 95% Chebyshev{Mean, Sd) UCL! 0.0145 

........................................................... -........................................................ _ ..... _ ............................................ _ .......... ·················r················· .. ········ .. ·····•· .. j-........................................................ ·-······················97·: .. 5%···Che"by·sh·ev("fv1e·a·n~sdTUcLl"-·········ojjfifi 

........................ _ ... _ ... _ ................. _ ............ _ ........................................................................ _ ............................................................. , .......................................... t.. ..........• _ ..................................................................................................................................... _ ...•...•.......... ···· .............. · .. · ...... · .... · ••. ··.1··· ........................................ . 

..................... .. Assuming Gamma Distribution I 99% Chebyshev{Mean, Sd) UCLI 0.0236 
• .. ............................ _ ............................................................. _ .................... _ ................... ··_ ... ··· .. • .. ·············_···················1··· .... ·································r···_····················· .............................. _ .......................................................................................................................................... ··········1··_···················_············· .. · 

95% Approximate Gamma UCL 0.0095
1 

1 

! 1 I 

.. _ ..................................... ~ ............. _ . .. _ .... _ .. _ .... _ ........... _ ...... _ .. ... 1 t t 

! or 95% Modified-t UCL; 0.0105 
....................................................................................... _ ................. _ ..................................... _ ...................................................................................................... , ..................................................................................................................................... _ ............................................................................... L ...... _ ........................... . 



General Statistics 

: .. ~~.'~:':::'.'.:'.~:~~'::~~.':.:':'::~.'.':~":'.".":~:~.:: ... :.'.:.:~~::~.'.:.'.':'.::'~~.~'.~~:~!~~~~~::"'~':~':·'·:::·:·:·:··:·'~:~~::·'~'·'::::·::~'~1~:::::.:.:~.:.:.:~.~:::::.~:'~-:':::':[~~:::.~-':.'.:: .. '.:.:~.~.-'~:.':.".~":.:.'.:.:::: .. ::::::: .. :::'::~~:~=~~~:~~~~:~~:~~~~~~~~~~~~~-':'~~:"'-'.'~::' ... :.:.'~.:.~~:~:~:~'::.::::'::"~:::~::::':::::'.':: 
Minimum I 0.00661 Minimum of Log Data -5.021 

................................................................................. _ ...... __ ... -............................................................................. ··············_·····_······ .. ·········· .. ···1······ .. ···· ............................... ~ ............................. -..................................... -.. _ ..... -........................................................ _ ................................... -................................ _ ............ -..................................... . 
Maximum 0.01881 Maximum of Log Data -3.974 

::.:: .. ::::: ... :: .... ::.::.:::::::: .. : .. ::::.: .. :~.:::.-.:.::~.: ...... ::: .. ::::.::::.:::: .. :.::.:::.:.:::::.~~::::.:.::.::::: ... : .. :::.: ... :.:.: ..... -..:::.:.::.:~.~::'~:::=::.~.~':~:~:~~~~:~' :::::":':"::':::~'::~'~?~~j' .:::::~.:::~.~~.::~.:.:::::.: .. :.-.: .... ::.~:~ .. :.:.~.:~:: .. :.:::.~.: .. ::.:: ..... ::::::::.: .. ::~.:.:::::: ... ::::::~~.::::.~ .. ~ ...... ::: ... :::.::-.:.~.~.~ .. ~~ .. ~:~.~::'~:~~~:r:~:~: .. :::~~?~:~~~~~:::': 
SO 0.0029 ! 

.............................. ---.... -............................. _ ................................... --.... -.. -................................... _ .... __ ................................. -.............................. -....... __ ._ ... - .... _ ....................................................................................................................................................................................................................... 11 ........................................... . 
Coefficient of Variation 0.357 

Relevant UCL Statistics 

. __ ._ ........ __ ................................................ · .. ·· .. ··-Ga .. mm~i"Tjlstrrbuiion···Test .. ·-· .... ······'··· .. · .. · .. _ .................................................................................................. -............. ···· .... · .... ·····-········· .... ··"j)-a·ta···6i·s"tilb .. u"iion .. ··· ......................... _ .................... _ .................... -......... -......... . 

-. ... ::.:-.:.~.:.::~:: .. ~:: ... ~~ .. :~.:~:::.: .. :: .. :.::~:: ...... :: .. :-.: ..... :~ .. :~~~~:~~:: .. =.:-.::~~~ .. ~ .. :~: .. ~~~.~ .. ~~~'.~~.:~ .. ~:~~~~~~~.~. ·=-.-.~~:~~~·~·~::::~I:·:~~::~~~~~-.-.··:::~~~··~~· .. ~~~·:~~:~!~~:.~:~ .. ~.~~-.~~~~~~~~~?~~~~~~~:~~~~.:.~?::.~:~~-. .. :~ .. :::::.::-.::=:-.::.:: 
Theta Star 7.8871 E-4 

:~:~;-~~-~:~~~~~~~;~~y~~~~~i~~~Jl~~-~~~~~~~~~~~~~~~~~~~~~~~;~~ 
Adjusted Chi Square Value 291.5 95% Jackknife UCL 0.0096 

Anderson-Darling Test Statistic 1.783 95% Bootstrap-t UCL 0.0116 
................................................................ ··············· .. ·····An .. derso .. n·~6a·rTj"n .. g .. ·5·o/; .. Cri·iIcaT""\iai'u's' .. · .... · .. ·0. 738 ........................................................... ·· .. -·· .. -··· .. ··-···-.. ·············· .. ······ .. ··!~i5·O/;·Haffis"'Bo'otstrap"'UCL ·········· .. ·····O~·OT39· 
-- . ....... .......... . ................. --. _ ..... --. -koimog'o'rov~'S"mi'rnov-Test··s"taiistlcr····· .... ·0.24 .............................. -...... _ ............. -' ._. '95'%"Peic'enifie"Bootstra'p""UC'L~ .......... Ci:0096 

.~ .. -. ... : ... :.:.: .. ~.: ... :.: ... : .... :::::-. ... ~-~~:_-~ ... ~.~~:~~§~:~~~.~~.~ .. i.~~~~-.~~~~~:~:i~.~·~y~~~~~]··::~:· .... :::~:~~:~:~ .. ::, ... :: ... :.:.:::~~.~:: .. ~.~:.~.:~ ... :~:.-'~:'~':"~-'_'.'.'~'.::.:.' ... ~.~" :':.~'~::':' .. :' :.':~.~:~~'''~~~~'~~.~~~~~.~:y~~~'.: ~~.~"' ... :~~?~~~~ 
Data not Gamma Distributed at 5% Significance Level I 95% Chebyshev(Mean, Sd) UCL 0.0116 

............. - ...................... -...................................................................... _ ........................ ---' ...... - .................................................. _ ................................................. , .... .1.. ...................................................................................... __ ..................... _ ................ -.......... -.-........................... __ .--... _ ...... _ .................................................... . 
Assuming Gamma Distribution I 99% Chebyshev(Mean, Sd) UCL 0.0157 

.......................... -... --............................. ···· .. ····· .. ········· .... ········ .. ·95% .. Approxlm·a·te·Gamma-·'CJ"CLT······· .. ··· .. ·0·:·06g·4j"······· .. ·· .. · .. ···· .. ······ .... _ ........................................................................................................................ ·····-.. , .. · __ ······ ...... · .. ·· .. · .. ··· .. · .. · .. ·· .. ···r .. ·········· .............................. . 

=======::=====~=~~~~~=====~~-:~~===£===~~=::~~~~=~=~~:=:~~~~=~=~=~~=:==::- -:====~:=: Potential UCL to Use I Use 95% Student's-t UCL 0.0096 
.............................................................................................................. _ ........ _ .................................................................................................................... _ .... _-.. ·· .. ···1· .. ····· .. ···· .... ·········· .. ··············· .. ····_· .............................................................................................. _ ............................. ················ .. ············ .. ··_ .. r· .. · .. ·····-.. · .. -·· .... · .......... . 

. or 95% Modified-t UCLI 0.0097 
................................................................................................ __ ., ........ _ ............................. _ ......................................... _ ........................................................................... .!.. ..................................................... _ ...................................................................................... _ ............................................................................ L. ....................................... . 

"Res'uIi'or"'1i2"'s6C(:{"3'i:(ji"chi"oro"ben'zl'Ciln'ej" .......... _ ....... _ .......................................................................................................................... _ ...................................................................................................................................................................................................................... . 

General Statistics 
................. -............................................................................................................. _._ ..................... _ ............................................... _ .......... , .................................... -.... , ........ _ ...... -.............................................................. -.......................................................... _ .......... _ .......................................... ··· ........ ·-.. ·r .. ······· .. ····· .... ·················_· 

Number of Valid Samples I 16 I Number of Unique Samples, 16 
.......................... _ ................................................................................................. _ ... _ ........ _ ............. _ ..... _ ........ _._ .................................... .1. ........................................ _L._ ....................................................... _ .......................................................................................................... _ ............ : .................................. J. .................................... _ .... . 



~i~Jili..dj~~~LL· .~.':;::"~"~i]fm~'I:~,)"' •.• ·• •. :::;i"',·~'[;,~.1",\'.·;·",.~("~8J,,;~-.·,·' •. ~·;~;'· •• :'ti:l;i,l"::.'. ,···,;··.· •• ·:J;IJ~,;~~;~~.1,-,,:~:,·.,· .. I~.~,'··:~t,;::@~i,,,·;dill~.l.j •. :.,~~:;,~ij,~ 
~ Log-transformed Statistics 

.""'.""".""""" .. "-""""-"".""-".-- "".".""".-" .. " .... "" ... ".-.""-"-""."-""--"",,,,-,,--,,,,,, ... - ,,····,,-"",,··-M·j·n'i'miimT"""""·,,·"O·:02931 ".-.""----"".""""-,,.-"""""""''.,,-,,"- "'''''-'''''''''--'''-''-'''''''--''''--'''''-''-'M'i'n'fmii-m''of'Log'''DataT"--=i'53"" ".,," . 

................................................. __ ....................................................... _ ............ _ .............. _ .... - .................................... __ .... _ .. __ ...................... { ............... _-.... _ ... _ .......... j •...•..... --.... _ ...•..........................•.............. _ ... _ .......•........... -..................................................... ··· .. ······················_··_····_··- ... _······_······1. __ ........ _ ............. _ ............. . 
Maximum I 0.151! Maximum of Log Data! -1.89 

.................................................... -................. --...................................................... -................................ -.......................................... -............ 1 .............. -.......................... + .... · ........................................................ --..................................... -.................................. -............................................. --........................ -... + ........................................ .. 
Mean! 0.0408i Mean of log Datal -3.312 

.... -.. -...... --............ -......................................................................... --.......... -...... -.......... -................. -.. -............ -........................................ ~ ............................................ 1 .. _ .... · ............. · ....... · .. · ........ · .. · .. · .... _ ....... · .... · ........ · .. __ .. _ ........ · ........................................................................ - ... ---............................ · .... · .... · .. i ........ · .... · .. ·· ........ -.. · .......... · 
Median I 0.03161 SD of log Data I 0.4 

:~:~~=~~~~~~=-~~~~==~~~~==~~i;~~~~~y~~~~~I[==_:;l{~E==~==~========-==~:---~~~==~==~~-~lt=-~~~=-~ .. -.......................... -................................................................................................................................................ _ .. ~.~.=~.~=== ........ " .......... ~:.~.~.: ... J ... _ ........... _ ............................ _ ................. _ ...................................................... _ .. _ ................... hO_ ......... __ ........................ _ ........................... _ ........ _ ......... _ ................... .. 

............................................................................................................ -.................................................. · ........ · .. ., ................................ · .. · .. Reiev~int .. U'cL .. statlstic·5· ................ · .............. · ........................................... · ............ · .... -.... · ... " ............................................................................................................. . 

-::-:~~::::~::-~~=:=::=~~=~;~~~;~~i~~~]l=:==~~~E-~-====:==:~~:~~~==~~~~§:;~~~~~~~;I~=i~:-
Shapiro Wilk Critical Value 0.887 I Shapiro Wilk Critical Value! 0.887 

==::~~~:~~~~~~~~~~~~~~ii~~~~=~~~:~=:r=~~_~~:~~~~_~~~~o~~~~~~~~~~~~~_~~~~~~=:~~_=:_~: 
.... ·· .. -·· ........ · ............................... · .......... · ...... · .. ·AsslJ'mfng· .. t~J'orn,.~ii"·6istri·b'ution .. -· .................. · .......... · .. ·_ ......... -hh ................... ·-··· ..................... • ... • ...... • ....... ,,· .............. As·s'lJmfng .. '[ognormaT6istribiJ'ilon .... · .... · ........ · ............. _ ............ · .. · .............. · 

~~=_=~~=~~~f~~~~i~~~~!~~ir~3~~=~:~:~~~~~~~~~~~i~ili~ii!~~~ii 
................................................................................ - ..... _ ........ _ .... _ .............. _ .... _._ ..... _ ................................... _ ............ _ ........... _ ........ _ .......................................... 1... ............... " ...................................... _ ...... _ ........ _ ................................................................ _ ..................................................... _ ...................... " ........ _ .............................. . 

Gamma Distribution Test Data Distribution 
... -............................................................................. -............... -...... ·-· .. --.... -----.. -k'·Sta·r .. {b·ias .. correciedYr ........ -·-~fi85· .... · .. · .................. · .......... 'i5a'ia .... do ... not .. fo·iiow .. a .. ·i5iscerna·b'ie-51stri'buti·o·n ... {O'jlSr ... · .. · .. -.. · ............. .. 

nu star 121.1 
.. · ...... · .. · .. · .................... -.............. -............... · ........ · .. ··Ap·proximate .. ·Chi"·Sq·uare·\ii3 .. iue .. rbsj .. · .......... ·scfir .. ·· .. · .............. · .... · .... · .... · .... · .......... · .. · .... · ...... · ........ · ......... -.... ·No·nparametrlc··Stati·stlc·s ......................... --............... ·· ...... · .. · .......... · ..... · ......... .. 

Adjusted Chi Square Valuel 94.23 I 95% Jackknife UCL1 0.0538 
.... -.... -............................................... -............................................... -.................. _ .................... -.... -........................ _ ..... -......... -......... -- , .... _ .................... -............. 1"' ....... -... _.-...... -....................................... -· .... -............. ·· .. · .. · ......... S·S% .. ·Sti3-nd·a·r,fBootstr·ap ... D"CL-L ........ hh .. ··O:·05 .. 27 
.. -............................................................................................... · .. ·Aii·ders·on=Da·rii'nii .. Tes'i'Statls·tic 3:'1·6 .. · ...... 1 ...... · ............ · .... · .. -.............. · ... _ .. · .. · .... -........... · .. · .. · .......... · .................................... -............ 9S·O/~-.. Bo·otstr·ap::t .. ·U'CC ....... · ......... O~·1 .. 0'8 .. · .. 
.... -.... -.... -........ -.................. ·· .... · .......... · .. · ................... Ande·rson=·D'a·r·i'fng·s-% .. ·criiica'i\ialu·eT ............... ·0':·74iT ............................ · ......... __ ........ _hh ........... • .................................... • ................. S·5·% .... i=i'i3·li;·s··Bo·oistra·p .. UCt:: .. · .............. 'O~0'974 
.. · ........ ·· .. · .. · .. · .. · .......... · .. · .... · ...... · ................ -.. · ........... -.. 'Kol'mo~i()'rov:·S .. m·irnoV ... Test .. Siatistic·I' ... -...... --.. ·O'j45 .... r .. ·-· ................. · ..... · .......... -.......... · .... · ...... · ............ · .. ·· .. ·· ...... · ...... ·95"%"'Percenifie"'Bo'otstra'p"'U'ci:' -............. ·6·:·0'553· 
........ ·· ...... · ............ · .......... -.................. -...... -·Ko .. imo~io·rov=SmIrn·ov ... S%Crltical"valu·e ................... o:2·fifr· ...... ·· ................ -.... · .... ,,· .......... ·· ...... · ...... · .... · .. -· .......... ·· ..... -...... -_ ....... ---S5·%· .. S·C'A .. ·Bo·otstra·p .. D"ci .. · .. · ... · ...... 'O':·0'628 
....................... ·· .... Data .. ·not .. ·O·anl'm·a·· .. 6istrihute<fat .. S% .. si"gnIfica·n·ce .. 'Levei· .......... · ................ ·1 .......... · .... ·-........................................ · ........................ -.... -.... -.. g .. S%· .. C'h-ebys·h'ev{M·e·a·n·; .. ·Sdj .. ·UC·t:: ...... · ......... -'O·:0'7·32 

~~~~-=~~~~~~~~~~~;j~~~~~~~~;~;~~I::~~~:~~~~~~~!;.;~!f~~~!::~~!~~1:~~!~~ 
95% Adjusted Gamma UCLI 0.0524j ...................................... -........................................................................... -...... -................................. -" ............ --......................... : ........ · ...... r ........................................................ · .. · .......... ·" ...... · ................................. -......... "' ................................................................... -................................................................... { ......................................... .. 

! I ! 
...................................................................... - .............. " ............. , .................. - ................................................... - ................................................. , ........................................... J ............................... _ .... - .......................... _ ............................................................................ · ............. · ............................................... · ... " .......... 1 .. · .... "' ........ -... _ .... -.. _ .. _ .. 

Potential UCL to Use I Use 95% Student's-t UCLI 0.0538 
...... - .... - .................................................................... - .. _ ...... ---......................... • ................... __ hh_ ....... _ .................................................... - ............................................ ~ ................ - ........... - ............................................................................................ - ................ - ........................................ -_ ....................... - ........ T ............... -... -.-.. "' ........ .. 

! or 95% Modified-t UCL; 0.055 
........................................ -............................. _ ................................................................................................................................................................... _ ............................ .1. ................................................ _ ............................................... _ ......................................................................................................................... L ....................................... .. 

General Statistics 

.... -.... -.... -............. -........................ -........................ -.............. -.... ·i=faw· .. sia'iis'ii·cs .. · .. · ...... " ......... · ..... -.. --· .. ·--........ -.... · ... --.. -...... · ...... · .......... ·r .... ----......... ---............................ ·_ .................. '[oii:tra·n·s .. fo·rm-ecf'Stati·s'tics .............. -.. -.. ·· .... · ........ _-...... -........ · ........... · ........ · 

~_==:::::~~=:~~:~:::::::~::::=:=~~:::=:~:==:::_~~~~~~~~~~o~~~:~::::=:====~=::_-~::==:==-::::~=~~~irii~~=~~~~~[~~~~~: 
Maximum, 0.0033 Maximum of Log Datal -5.708 

............. -............................................................ -.................................. - ....................................................................... - ............... -.. - ...... -... ,-........................................ ~ ............................................. - .............................. -............................ -............. - ................ · .. · .......... · .. --.... -...... · .... - ................ · ...... --.... · .. · .. ·4· .. - ...... · ..... _ .... -................ . 
Mean 14.11 03E-4 I Mean of log Data I -8.608 



~. ~. '"1 '. ~illl'"'r"'11 

:.:.~:.~::: .... :~ ..... :~:~.::~.=~~=-.. ~~"-'~~.=~~=~-"-~'-"-.:-~""-;~~~~~~;~~~;~~~=~f~~{~~11C~~~~-~-~~~~~=:-=-~-~~~~}~~~~~~t:=== 
Coefficient of Variation I 1.937 I ........................................ _ ................... _ ....................................... _ ...................................................................... ·sT<ewness·ij .... · .... · .. · .... i4S·· ...... r ........ · .. · .... · ...... · .... · ........ · ................ _ .................................................................................. _ ...................................... · .. · .. · ...... ·_ ........ r .... · .. ·_· .... · .. _ .. ·_ ...... · .... .. 

................ _ .......... _ ..... _ .. __ .............. _ .... ____ .... _ .... _ .. _ .. _ ............. _ ....... _ ..... _ ... _ .......... __ ............ ___ ... ~ ............ _ ... _ .. _ ................... _ ............ _ ................... _ ......... _ .................... J .... __ .. _ ....•............... _ .............................. _ ..... _ .. _ ........ _ ... : ........................................................ _ .............. _ ...... _ .. _ .................................................. _ ...................................... . 

.................................................... ~ ............. _ ........................................ _ ............................................ _-.--........................ ········· .. · .. ····· ... ······· .. ·R·ei'"eva·nt .. iJcI~···s·tati·st-ie·s· .. · .. · .. ··· .. · .. ····· 

................................ · ............ ·· ...... · .. · .................. · .. · ...... ·NormaT6Is'irlbuti·on· .. Tes"t .. · ...... ·· .. · .......... ·_ ............ · .. · .. · ................ · .......... · .......... r· .............. · ...... · ...... · ...... · ................ · ........ · ........ · .. "[o .. gnormaftii·s .. trih·u"tlon· .. Test ................ · ............. · ............ · ................................. .. 

.......... .... :: ... :: : .... :.: ~ .. :. " .. :.'~~: .. :: .: ... : . ':':'. :': .. :.: .. :. ::':: .. ~ .. :.·~·.~·~~:~i.~~ ·~i.i:~. !.'~~~::~'~'~~~:~~~~~:I·':"'· ..... ~~:~~~ ':'11. .'~~: .. :~'~: ......... ~ ..... : :.:~.~ .... :.: ... : :.': ..... :~::. : ........ ~~.:.:.: .. :.:~.: ..... :.~ .. ~~~~~.i:~~· ~.i~~~~~~~~. ~.~.~~.i~ti~.l· .. ·.: .... ~.~? .. ?.~~: .. 
Shapiro Wilk Critical Value 0.892 Shapiro Wilk Critical Val 0.892 

................ _ .. . -bata· .. not~N·ormfil·at-·5% .. ·Sig·nific(ince·-Levei" .. ~ ........... -.. .. .......................... Data'ii-ot'Logno'r'ni'ai 'at'S%'S'j'g'riific'a'nce Level ............. --... -.~ .... ~ 

Assuming Normal Distribution Assuming Lognormal Distribution 
......................................................................................................................................................................................................... _ ................... f' .......................................................................................... _ .................................................................................. - ............................................................................................. _ .............................. . 

95% Student's-t UCLe.4817E-4 95% H-UCL 7.0721 E-4 
...... · .. · .................... · ........ · ............ · ...... · ........ 9S% .. "Lic"Ls .. ·(AdJiiste'j'·for·Skewnessy .. · ...... · .................. · .. · .. · .............. · ................................................................ _ ............................................ 9·50io· .. Chebys'hev .. ·{M·\iU'ErU"ci ...... ~·1·445'1~:=~r 
.................................................................................................. · .............. · ...... · .. · .... 95O/~ .. Adrusied~CCf"LjcL .. 9·j)·1·3TE=4·r ................................................................................................... SiS%"'C'hebys'hev'''(MVU"EjTfcL 8:88'T2'E~=~r 
................ _ .................................... -.... _ ......... -..................................................................... _............................................................................. .. ............. --.-............... ~ .............. -.-..................... -....................................... _ ...... -................................................................................................. _ ................. -................................... - .............. " ......... . 

95% Modified-t UCL .7510E-4 99% Chebyshev (MVUE) UCL 0.0012 

General Statistics 

MinimUmj 0.01231 Minimum of Log Data! -4.402 
............................................................................................................. _ ...................... _ ................................................................. _ ........................................................... .1.. .......................................................................................................................................................................................... _ ............... _ ........... + ........................................ .. 

Maximum 0.06271 Maximum of Log Data! -2.769 

~~==~:==:::=:~:::=:::=:::=~:~~::::~:=~_-_-===~~~I:~:.~O::~~1===~-:=~::~:::~::~~~=~=~.:===~:::~~~~~~~~:~~~C~~~~~= 
Median I 0.01321 SD of log Data I 0.399 

................................................................. _ .................. _ ............................ , ................................................ _ ................................................ _.'1" .......................................... , .................................... _ ................................................. -.................................................................................................................................. '1" ................ - ...................... . 
SD! 0.01231 I 

............................................................................................................... _ ..................................................... __ ........................... " ..................... j .... " ..................................... { ...................... _ ................................... -............................................................................................................................................................ · .. ·1 ........ · .. · .. ·_· .... ·_ .... _· ........ .. 
Coefficient of Variation! 0.725 J 

................................................................................... _ ... _ ................................................................................................................. · ...... · .. _ .... ·1 .... · ........................ · .... · ...... · , ....................................... _ ............ "' .................................. -........... -...................... _ ..................... _ .. _ ................... _ ..................................... ~ .... -.... - .......................... .. 
Skewness 3.843 ! I 

..... - ................................................................... _ ... _ .............................. _ .................................................................................................. _ .................................................... L. .............. _ ............ _ ............................................. _ ......... _ ..... __ .......... _ .. _ ............................................ _ ............. _ ....................................... , ..... _ .................................. . 
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Shapiro Wilk Critical Value 0.887 i Shapiro Wilk Critical Value i 0.887 

.............................................................................................................. _ .......................... _ ... _ ............................................... _ .............. _ ............ _ ... _ .................................... L ............................................................. _ .... _ ....... _ .... _ ...................... _ ................................................ _ ..................... _ ...... _ ................ _ .... ..1. ............ _ ........................... .. 
Data not Normal at 5% Significance Level I Data not Lognormal at 5% Significance Level 

Assuming Normal Distribution i Assuming Lognormal Distribution 

95% UCLs (Adjusted for Skewness)! 95% Chebyshev (MVUE) UCL 0.0237 

====~:_~:~=_~~~~_~~~:~~~==~~!~=~~;~~J~;F~_~~;£~~~~~~~ __ ~~~:~:==-~~~~_=~~;:~;~~~~~~~;~~~~J:_=~~~~ 
............. -.-....................................................................................................................................................... " ................................................................................................ .1. .............................................................................................................. -.......... -... _ ............................................................................................................ -.......... -.............. . 

Gamma Distribution Test 1 Data Distribution 
........................................................... _ .................. -.-...... -.. -...................... · ...... · .......... 'j( .. sta·r .. {b'i'a .. s .. ·correciedj·l ...... · .......... ·3j~·1·2 .... f·_ ........ ·_ .... · .......... D"fj'ia .. do .. not .. tollow .. ·a .. ·O'iscei"·able·o'istiibutio·n .... {Oj)'Sj" ...................... · ........ · 

nu star 122 I . 
........ · ................................ · ............ · ...... · .............. _· .... ·A·p·p·ro·xj·m·ate .. ·C·ji'j .. Sq·ua·re .. Vai"ue .. {05j .......... · .. ·g·j:4·g .... · .. r_ .............................. · .............. · .................... · ............. j\fonparametilc .. Stati·stlcs .... · .............. · .................................... · .................. · ......... .. 
........................................................................................ -......... _ ......... _ ............................ _ ......................................... _ ........................... _ ...................... ·-.. · .......... ·l .................. · .... · ........ · .... · .. · .. · .... · ............................. _ ........ _ .. : .................................................... ,,_ .... -................. "" ............ -........ -.-.......... ,..._ .. -.......... " .. -.. "." .. _ .. . 

Adjusted Level of Significance 0.0335
1 

95% CL T UCL I 0.0221 

:::~:=::=:::~-~:=::==~:==~======~~==:====l~==IE:~~=::::::==~~~===i~~~;~~;:~l~~~~~l==:~}~ Anderson-Darling Test Statistic 3.154 95% Bootstrap-t UCL 0.0447 
.......................... · ........................ · .. · .... · .......... _ .......... ·A'nderson·~Da·r'j'ing· .. 5%· .. CriticafValue ·· .............. CJ':742" ............ · .... _ ........ · ...... · .............. · .. · .... · .. · .... · ...... ·_ .... · .. · .............. ·· ........ " .............. 95% .. ·Ha .. iFs .... s .. o .. otstrap"'U'c'L' .. · .. " .. · .. " .. ·Cf04"05 
· ............................................ -.... · .... · ................................ 'Koimogo·rov':§"inTi-"nov'Test"Statlsiic .. · .. -...... · .. Cf .. 344 .. "j· .... · ........ · .... · .............................................. -·_ .............. · .. · .............. 95°1c; .. ·Pe·rcs·n·iiie .. ·Bootstra .. p .. ·U'CL ...... Ci'6'23-.. 
· ........................................ · ...... · ...... --...... -· .. · .. Koi·mo~i'o·rov:SmIrn·ov .. 5% .. ·Criii"cai\;aiue .... · .... " ........ O·:2 .. 1·6 .. · ........................... , ............................................ _ ..................... -· ...................... · .. 9S·O/~ .. B·CA-Bo·otsirap .. 'U'CL .......... · .... ·Cf0264 

~-==-:~~=O=====:===~!="::===~~~=[i~~===:~:_11:~:===:===:-=:~~:~[~~~~~~~f~~~:~~~1-:=~~;~ 
Assuming Gamma Distribution 99% Chebyshev(Mean. Sd) UCLj 0_0477 

~:~~~~::~=~~=:~::=-~~~::~~!~~:;~~~~~:~~1~~~~~:3]:~::~~::~:-::~~~~~~~~~~=~:~:~~~~~~~~I~~=~-= 
Potential UCL to Use Use 95% Student's-t UCLI 0.0224 

.............. _ ........ -.... _ ....................................... _ ............................................................................................................................................ · .............. Ge·n·erafsia'tlstlcs .. · .............................. · .... ·_ ........ _ ................................... -._ .......................................................................................................................................... . 

-' .. ::::~::::':.:.::: .. ::::::":.:'::"::: .. ::: .. ::':.::::.::-":: .. :"'::.::.:':~::: ... ':.::.::':::~~'~-':~~.~:~~'~~:~~::::':::'.':'::.::':.::::::::::.::'::::::.:.::::::::·:~·::'·':::'·::::::·:::·::·:':'::::·:::'::':1[ .. :::.: .. : .. :: .. :: .. :.: ... ::: .. : ...... ::: ......... :.::.:.:.: .. :::.: .... ::.:.: ... ~~.~ .. =.~~~ .. ~:~~~.~~~~ .. :~~:~~.~~~:~ .. ::.:::.:·: .. ·: .. ··:·:::··::::·::·::l .. :: .. :::: .. ·: .. :~·:·::~~·::: .. :.:":.'::: 
Minimum i 0.0061 Minimum of Log Data -5.099 

.............................. _ .............................. _ ............................................................................................................................................................. ]l ........................... _ ... _ ...... l .... _._ .................................................................................................................................................................................................. · .......... · ...... i .......................................... .. 
Maximum, 0.06311 Maximum of Log Data! -2.763 

................................................................. -........................................................................................................................................... · .......... · .... 1-...... · .................... _ .. · ...... · .. 1 .... · ................ · .... ·_ ................................................................................................................................................................................................ 'j" ......................................... . 
Mean! 0.0116! Mean of log Data! -4.757 

............................................. _ ............................................................................................................. _ .......... _ ....................................... · ...... T .... · .............. · .......... · .......... ·i .. • ...... · .. • .......... • .. • .. • ................................................ - ..................................... _ ............................................................................... - ..................... 1-.. -...................................... . 
Median I 0.0067! SD of log Data 0.628 

...................................................................... _ .. _ ....................................... _ ....................................................... _ .... _ ....................................... L ...................................... ) ........................................................ _ ........................................................................................ _ ........ _ .................................................................................................. " .. _ .. 

------------------------------------Coeffici8ntOiVariatl~~t-----~:~~~---------------------------------------------------------- ---------
.................. -.......................................................... -._ .................. -........ -........................... _ .... -.. -..................... : ............................................... { ....... -................ -.... -........... i .......... -.......... -........................................................................... -........................................................................................ -..... -.................. -... ...-..... -... _ ....... -....... -...... . 

.......... _ .......... _ ...... _ ................................................................................................................................................... ~.~.=~.~.===..1 ............... ~.:.~.~~ .... .J .. _ .............................................................. _ ........... _ .............................. _ ....... _ ........ _ ................................................................................ 1.. ...................................... . 

Relevant UCL Statistics 
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::=~==--~==:=====:~-=~=~=-=-=::-=:::~:~~-::::::-=--::::~===:t:::::--=:=::-==~~==::=-=-::-=---::::-===-:::==::=== Assuming Normal Distribution i Assuming Lognormal Distribution 

:=~~~-~~~~~~~~~;~~~~ii;~1!i~=~~~=~~~~-~~~~~~~~~~§i~~};j~~~~i;~ 
95% Modified-t UCL 0.01841 99% Chebyshev (MVUE) UCLI 0.0272 
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====~::=:====::~==~::=:==~==~===~:=~~~~:~;;~~51~::==:=-=-==:====:~=::=:~=~==:=~~:===~:::===: Approximate Chi Square Value (.05) 34.02 Nonparametric Statistics 
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95% Standard Bootstrap UCLI 0.0174 
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Anderson-Darling 5% Critical Val 0.752 95% Hall's Bootstrap UCLJ 0.0483 

...... -..................................................... -.............. -.......... k·olmo{i'o·rOy·~·smi·rnov··Test .. s·iatis·.. -·· .. -.... ·0·:·~H5 .... r· .. ---.. ·-·· .. · .. ' .. · .. ·· ........ ·· .. · .. · .. · .... ·· .. -........... · .... ·· .. · .......... · .. ····· .. ·95O/~ .. Pe·rce·riii'je .. ·Bo-otstri3·pTiCiT· .. -.... ·· .. -6:ofii 

...... -.... · .. ·· .... ·· ...... · ........ ·· .... ·· .... · .. · .. -........... · .. ··koi·mogo·roy=Sm'i'rn'ov-5%'''Cri'ii''caf'va-jue 0.218 ..................... -.......... -........................................................ · ...... · .. · .. , .. ·· ...... ·· .. ·s·S·% .. ·BCA .. ··Bootst .. rap· .. OcLT·· .. · .. · .. ··-6:02'1"1· 

~:: ... ::.::.:::.: ..... : .... ~~~:::~:~~:.~~:~~~~.~~~~~.~~:~~~:~E~~:~~:~~ .. ~!.~~~~:~~·:·~~~~~~:-.~ .. ~·::~::-.-.·:··l::··::.: .. ::::.:::~~.:.:.:.~::~:: .. : .. : .. :::: .... :.: ... ::.::::~ ... ::::.:.:.:.: .. : .. ~~~::.~~:~:~~~~:~~~~ .. ~~.~~.~~~:~~~~ :.::~~~~ .. ~::~~?~ 
1 97.5% Chebyshev(Mean, Sd) UCL 0.034 

...... · ........ ·· .. · .. · ........ ···· .. ··· ...... ····-·-.. ·-.......... A·ss·umTn·g .. ·Gamm·i3 .. ·bls'iii'builon .. · .. ·· ...... ···-·· .... · ..... -.......................... -.......... 1"' .... _ ...... -.................. -....... " .. ·· .. · .. ·· .. · .. · ...... · .. ·· .... · ...... · .. · .. · .. ··S9O/~··Che't)ys·hev(Mea'n';"'Sd)"TJCL ·_ .. ·· .. ·_ .... 0,:·04i4 

.......................................... -...... _ ..... __ ................... _-.. · .. ·-.. ·95% .. ·Ap·proximate .. ·Gamma .. UcLr .... ·· .. · .... ·6:·61·67l" ............. " .............................................. "' ...................... -........................................ _ ..... -....... -_ ................ _ ..................... _ ....... -....... J ....................... -............... .. 
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..................................... _ ................. -............. -_ .......... -.......... -............................. ~ ............ ~.~~ ... = ............... :.~.~.: ................... ! ....................... : ................... /! ................ _.-...................... _ ............ -..................................................... -......................... _ ................................... _· .............................. 1· .. · .. · .... ······ .... ·· ...... ··· .. ·· .. --.. 

................................ _ .. ___ ........................................................................... _ ............ ___ ....................... _ ............. _ ..................................... ..1. .................................................................................................... _ .................... _ ..................... " .. -......... _ .. ___ ......... _. __ .. _ .. ,_ ........ _ .............. _ .............................................................................. .. 
Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 0.0273 
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-.......................................................................... _--...... · ...... · ...... ··R·aw··Staiis·ifcs .... · .. ·· .... _ .... _· .. · ........ ···· .. · .. · .. ·_ .. ·· .. ····· .. ··· ...... ·· .... · .. · .. ··· .................. r· ..... ·-····_· .. · ............ _ .. ·_·· .. _ ................ ···· ...... ··Lo·g=tra·n·sfo·rnl'eci"s·i8ii·sii·cs·· ...................... · .......... · .. · .......... ···· .... ··· .. ··-·· .............. . 

Coefficient of Variation 0.342 I 
.................................................................................................. _ ............... -........ -.......................... -........................ -................ -.. _ ... -.... _ ......................................................... -................................................ -....................................................................... -.............. -.................... .,. ........................................... ~ ........................ - ...... -..... . 

Skewness 0.876 I 
...................... _ ..... _ ..... _ ............................................................... _ ....... ~ .... _ ........ _ ... _ .................... _ ........................................................................................................................ _ ...... _ .............. ~ .... _ ................ _ ........ __ ............. _ ... _. __ ............... _ .......... _. __ ................ _ ................................. _ .......... _ ............. _ .......... t ................. _ ........................ . 

......... -............................................................................................................................. -................................ ·· .. · .. · .... · .. ·· ........ _ .. ·_ ...... · ...... Rei·eva·ni .. UCC .. Stati·sti"cs .......................................................................... -............................... -.................... -...................................................................... -................ .. 

Shapiro Wilk Test Statistic~ 0.932 J Shapiro Wilk Test Statistic I 0.972 
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-~~~:~~~==~=~==~~=~=~=~=~~~==~=~===:=·I~~~~~-=~~===~~~~=~=~:~-~-~===~==-~~=~~~= Assuming Normal Distribution Assuming Lognormal Distribution 

95% UCLs (Adjusted for Skewness)! 95% Chebyshev (MVUE) UCLI 9351 
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' .• ';;.; . .. · ... . ... 9~;·;!;~~~J~6E T j~~r~~~~;(·/;;;~~~;;~fj .. . iF 97.5% Chebyshev (MVUE) UCL! 1 043~ 

:~~::~~::::~:~~:=:=~~:====:::::!5~=~~~~~~~~g:~~:==i==:::~==:=:::===::.::::::~~:~~~~h~{~~~~~~~t:i~~~~=:= 

k star (bias corrected)! 7.977 I Data appear Normal at 5% Slgmficance Level 

........ , ............................................................................................................................... , ........................ , .... _ ..... , ............. , ........................... '1' ...................................... ~ ............................................ , .................... , ....................................................................................................................................................... , .. , ........................................ . 
nu star! 255.3 I 

................................................................................................................................................. -.............................................................................................................. '1' ................................... , ................................................................................................................................................................................................................................. . 
Approximate Chi Square Value (.05)1 219.3 I Nonparametric Statistics 
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Anderson-Darling Test Statistic 0.237 I 95% Bootstrap-t UCL 8066 
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Maximum ~ 0.0753! Maximum of Log Data -2.586 

::~~.~.:~ .... ::.~-.::.::~:: ... ~~::-..:.~:.:::.:~:: ... --.~:-..:.:.:.-. ... :::.::::.::-.:.:.::.~:.~:::::::::::-.-.:-.::-..:~.-.-.··~:: .. ~:=· .. ·:::·:··: ... ~-.:::::::·:~-.·::·~~~:~ .. I!·:·::~ .. -~··:~~:~~~~·I~··-.:: .. ~::-.:~·:-.··::~~:·::::-.·:::~-. .. ·:::.::.: .. ::.::.::.:::-. .. -.:.:.-..:-.: .... ::::.:: .. ::: .. :.: ... :.:::: ... : .. :.:.-.:.:.~~:.-. .. :: ... :::~:~-.~:~~~~:~.~:~-.~~~~: :::::-'~:~~~:~~~ .. :.: .. :: 
Median 0.0089 SD of log Data 0.838 

:-.-.~~:::: .... :: .. :-..:::-.-.:::.::::.:.:.:::.:=-..::.:.-.::::::.:.:-.::::.: .. ~::.:::-.: .. ::: ... :~::.:::.~.:::-.:.-.-..:::: .. :.::::.~ .. ~-.-.-. ..... :.::.-.::::::::::::: .... :.::.:~:::.:::::~-~:ll:.::: ... ::.::.::.?::?~?~~l-.::-.~~-..~:::::.:-.-.:.:.: .. ::::::.::.~.::.:::::.:::.~:::.:.-.: ... :::: .. : .... :.: ... :.:: .. :: .. :~:.:::.:::::: ... : .... ::::.::::.:.:.:-. .... ~::.: .. :.: .. :::-.: ... :.:::-.:.::::.:::.: ... :.::.: .. : .. :.:.:.~~::.::: ..... 1 .................... " .................. . 
Coefficient of Variation 1.017 I 

................................................................. ~ ......... _ .. _ ............................ -......................................................... -.................................................................................... '1" ................. -..................................................................................................................... ~ .................. ~ ............................... -.. - ..................................... , .................. . 

Normal Distribution Test I Lognormal Distribution Test 
... -.............. -.................... -................ -........... -............................................................................ --..... -................................................ ~ ................... -................... J. .... _-.......................... -................................ -............................................................. _ ..... -........ -........................... _ ......................... , .......................................... . 

Shapiro Wilk Test Statistic! 0.711 I Shapiro Wilk Test Statistic I 0.805 
............................................. -........................... ·· .. · ........ · .. ··· .. ··· .... -·· .... ·S·h·a·piro·Wlik··Criiica'i"va-ju·eT· .... ······ .. ··0':·8·si .............. -....... _ ...................................................... ···· .. ·· ..... · ........... ············S·ha·piro'··Wi"jk .. Cri'ilcafVaruel .. · .. ·· .. ·· .. · .. 6·:·8i~i· .. 
_ .................................................. _ ..... _ .................................................................. _ ...................................................... _ ............. _ ........ L ....................................................................................................... _ .......................................................... _ ........................................................................................... L ............. _ ........... _ ........ . 

-----~~~~~~~~~~~~~-----t---~~~~~~~~~~~~~----
........................................................................................................ _ ...................................................... _ ............. _ ...................................................... _ .............................. 1 ....... _ ........................................................................................................ _ .. _ ... _ .......................................... _ .......... _ .................................... __ ... _ ...... _ ............... .. 

Assuming Normal Distribution I Assuming Lognormal Distribution 
.......................................... -........... _ ........................... _ .............................................................. -.......................... , ..................................... '1" ...................................... + ....................... , .......... -........................................... -.... -...... -...................................................................................................... -....... '1" ........................................ . 

........ 95% Student's-t UCLI 0.02911 95% H-UCLI 0.0335 
. . ........................................... -......... --... __ .... -................................... ; ...... -........ --............................................................. -......... - ............ -.............. _ .......... , ........................... - ............... - ................ -................................. - .......................................... , ............. -...... - ..... -... -..... -............ -....... ·-T······· .. · .... ··· .. · .. ·•· .. ·· .. ··· .... .. 

95% UCLs (Adjusted for Skewness) I 95% Chebyshev (MVUE) UCL j 0.0378 
....................... -............................................ ~ ................... ~ ....................... "-.. ............... -................... _, ........ _ ........... _ ............. _ ............................. , ....... _ .... -·········· .. ·· ...... ··· ... -·i-···--·--·~-·· ........ ·-...... ······ .... ··.,.···· ............................... _ ....... -...... _ ................. _ ... _ ......... _ .................. -..... _ .... _ ...... _ ................................ __ ............. { ................ -... '" ............ ~ .. -.. 

95% Adjusted-CLT UCLI 0.0309! 97.5% Chebyshev (MVUE) UCLI 0.0459 
................................................................................................................................... - .. - .... -.. - ............. -.............................. -........... - ...... 1' ...... -.......................... - .... 1"' .. --........ -......................... -...... -................................................................................ -....... ---.. -.... -.. -.......................... -.................. --l-........................... - .......... . 

95% Modified-t UCLI 0.0294
1 

99% Chebyshev (MVUE) UCL! 0.0619 
........ -....................... --.. -................................. -....... -....................................... -........................... -........................................... -......................... -......................... 1"' ............................................................ -......... -.............................................................................. -..................................................................................................... .. 

.... -............................................... -... _ ......... -.-....... -................................................... -......... --.. -.... -...................................................... -.......... --... _ ......... ..1 .............................. _ ... _ .............. _ .......... -.. _ .................. " ....................................... -....... -.................... -................... -.-................................................................ . 
Gamma Distribution Test I Data Distribution 

............................... ---...... -............... , ...... -· .... ····· .... ············· .. ··j(·star .. {bfiis···correctedyr············· .. {·24· ..... r···-··-··········-···-ba·ta··do .. ·not·foiiow .. a· .. ·6i·scernable··Df5trlbuiio·n··{0'~05f· .... ·· .......... . 



................ __ ...................... _ ....... -................ _ ............. _ .................... _ ........ -.... _ ......................... -..... -............ -.-.. :..~.~~;.~~:~1=;~~2j------------------------------------------------
::: .. :.::.:::.~::~::: .. ~~.:~~::::.:.: ... :.~.:.:: ... :::~··:·::·.::.·: .. ··~~~:~·~~~~:~:~~~:·.~.~·i::·~~:~~!.~~~~~~~:::~.:~~!. ... = .. ~~~·~?~:~~·:l[·::.·:: .. · .. ~:~:~~.·:·.~: ... :.~ ... :::.:::.: .. :~ .. ~: ... ~: ... ~.:~::.:~.~.~:~~~~.~~~~~~ .. ~-~ .. t.~_~~~:~~::· .. :: .. :: .. ·:~ .. ··~·~~:··~ .. ·:· .. -l .. ·:::~·~:~·:··:·:·~:~~'.~:.".":: 

Adjusted Level of SignifiCance] 0.0335 95% CLT UCL 0.0285 
............................ -.............. -............................................................... _ ... ···Adj'LJsted··Chi" .. Squa·re···VafLJeT·········-2"fj·:·02········r····_· .... ·_· .. __ ····························· .. ·· ............................................................ ·_······· .... ···· .. ··········g·S%··"jac"kkil""ife .. UbC·· .. ·· ... ····'-0':'029'1" 

===:=-=:~=-:=~:~---~==:~~~~~~~~i~~~~~~~;,~E==~~=E:::~-=:~:~-~-=:===:=::=~:==~~~~~~~~~~~1~:3;!. 
-------------------:;~~~~~~~~~~~l~~~~~~~ --~~~;t_-------------------95%~~:~;t~~~~~~-~~~t-----~:~~ 
..... _ ... -.............................................. ···············koi·mog·o·rov~·s-m·irnov·-5%···bri"iicaTValu'e' · .... ··· .. ········6:·2·1·9··· .... ·················_·· .. ····· ....................................................... ············· .. ·_··· .. ······_······ .. 9·5·% .. -8CI:\···80·otstrap··UC-q··········· .... ·cf631·] 
· .. ·_····················,o·ata· .. n·ot .. ·Q·a·mma· .. D'istrlbu·tecfat"S% .. -Slg·j1·iii'can·ce·'CeveC'········ .. ··············· ........... -...... _ .................................... -.... ''''''--''''95%''cli-e'byshev(M'ea'n';'''S'd)"CJ'bL ""'0:'0424 

Ass uming Gam rna Distribution·········· ........ ·· .. ·· .. ·········· .. ···························· .. ····················· .. 99%···C .. il·ebyshev(M·e·an~···Sd)"'UCL · .. ········ .. ····o·:oi1""· .. 

.... :.::: .. ::.::~~~ .. :~~~~~~: .. :::~: ... :: .. ~.: .. : .. ::.::.:.:: ... :.·:~::~ .. :::::~ .. ~~~:·~i~~~~~:~~~~:::~~ .. ~~~::·0.~~·~:1.::: .. ::::.::::::.~ .. :~.~~~ : ............. :.: .. ::.~::.::.::::::.:::~ .. : .. :.::::.: .... :::: .. : ... ::: ... ::.:: .... : .. : .. :::.~::::: .. : ... :: ... : ... ::: .... :.: ..... :.:::.:.:.::~.: .. ::.::.:.: ... :: .. : .. ::: .. : .. :::~::::·~~·:·: .. · .. ·:::·~::···:: .... · .. ··1···· .. ::·:·:~ .. ::~·~::::::~::::: .. : 
95% Adjusted Gamma UCL 0.0319 

:==~~=:=_~~:==;~~~~?~~~~=-~~==~~~==~==~:=:=:=~~====~~~;~~~~~~~~~~~i~~i~=~~ 

..... _ .............. _ ......... _ ...................... -................................................................... _ ................... _ ... -... _ ....................... _ ........................... ··········Genera'l'·Sta'ilstlcs··_·· .... ··· .. ···· .... · .... · .... ·· .. · ........................................................................................................................................................................ _ .. _ ................... . 

~~~:~=~_~:~~_-~N~~~~;~~;~~~~J~t~5~1'~~=~~;~~=~~~~~~~~~~~;iiEi~;: 
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level 

........................................................................ _ ............................................... -............................... _ ............................................................................................................. r········· .. · .. ·· .. ··········· .. ··············· .. ·· .. ·· .. ·· ........................... _ .................. _ ............................ _ .......... -.......... -_ ................................................ _ ................................................. . 

...................................................................................... _ .. _ ................... _ .... _ ..................................... _ .......................................................................................................... L ...................................................................................................... _ ............ _ ................................................................................................................................................. . 
Assuming Normal Distribution Assuming Lognormal Distribution 

.................................................................................................................. _ .. -................................................................................................. ] ... _ ..................................................... _-.................................. -.. _ ...................................................................................................................... -....................... __ ............ -'1" ......................................... . 
95% Student's-t UCL 3.012 95% H-UCLj 3.02 

......................................................... ····--gs·%·TicLs··(AdjiJstecfior··S·kewn·essy .. · .. ····· ........................................................... _ ... _ ........................................... ··· .. · .. · .. ····· .. ····················· .. 95·%···C'he't>y·sh·ev···(MVU'E)· .. 'LJ'C-Cr········ .. ·····i·59·r .. · 

=:====:==~:=:~=-=====~~~;~13:~~:==~==:::~==:===~~;;;~~ff~~;~~~=~~;~ 
k star (bias corrected) 2.429 I Data appear Gamma Distributed at 5% Significance Level 

:~:~:::~-=:~==::=:::===:::==::::::::::::::--=-=~::~~~~~; :=~~~~~r:====:=:=~~-==::::=:==~::=::=::=::::=:=::~:===:=~::-:==:=:=::~: 

Adjusted Level of Significance! 0.03351 95% CL T UCLI 2.965 

I ! i 



i! 95% Standard Bootstrap UCL i 2.935 
! I I .. -............................................................. -.......... -........................................ -.............. _ ....................... _ ........................................... _ ............... .,.. ........•.............. _ ........... _ ................................. _ ..................................... __ ._ ... _ ........... _ .................. -..................................................... ···_ .. · .. ·· .. ············• .. ························T····· ...... -............................ . 

. . .. Anderson-Darling Test Statistic! 0.73 I 95% Bootstrap-t UCLI 3.9 

::: .. :::~: .. :~:~: .. ~~~:.~ .. :~~:~: .. :::: .... :::.::.::~~:~~::·~~~-.·~~~~~~~~:~.?~·~:~~:~~:·~~:-.~~~·~!~~:~ .. ~~~I~.~·lr.:·.·:·:·::···::·?:·?~~]l·:-.:-.·.~ ... ··-.:~··:·::.: .... : ..... :: ... ::::: ... ::~::::~:.:.::~: .. :.:: .. :.:.:.:.: .... :: ... :: .. :::::.:::: ... ~: .. ~~~~~~~~!~:~::~~~~~~~~~~.~~:~~I:~:~-.·: .. ::.:~·:·~~~· .. ·: 
Kolmogorov-Smirnov Test Statistic! 0.194 I 95% Percentile Bootstrap UCL! 3.061 

............................................................................................................ _ ...... -..... -....................................... - ............................................ -........ ~ .............. ········· .. ···· .. ··_······-r······················· .. ···· ................. _ ............ _ ................................ _ ........................................................................................................................ + ............................... _._ ... . 
Kolmogorov-Smirnov 5% Critical Valuel 0.217 ! 95% BCA Bootstrap UCLI 3.384 

·····················Data···a·ppea·r··G·a·mma···6IsiiibiJtecfai·S·%···S·i·g·n·i·flca·n·ceTevei····· .. ·· .. ···· .. · .. r ....................... _ ............................... ························_··········95%· .. Che"bysh·ev(Mean:···Sdj""Uc"Lr·········_···;;f:··1·S3··· .. 
............................................................................................................. - ..................................................................... ··· .. ············· .. · .. ········_········T············ .. ··· ........................ J. .................................................................................................................................................................. _ ....... -.................................. _ ........ + .. _ ................................ . 
................................................................. _ ............... _ ......... __ ......... _ .......................................... _ .................................................................. ..1 ................................. _ ...... j. .................................. _ ............................................. ~.?.:.~.~ ... ~~:.~~.~.~.:.~~.~.:.~.~ .. ~ ... ~~? ... ~.~.= ................... ~.:.=.?: ..... . 

Assuming Gamma Distribution I 99% Chebyshev(Mean, Sd) UCL 6.601 

.:.: .......... ::::: .. :.: ... :.::.~ .. ~ .. ~: .. :::::: .. :: ... ~:.: .. ::.:: .. ~: .... ~ .... : ... : .... ~ .... :~~~ ... ~~~~~~~~~~~ .. :~~.~~~~::~·~:~~fr..::~··::::·::::~::·~:~?:]::· .. :· .. ··:·:~ .... :~·~::~.:: ..... : .. ::::.: .... :::::~~:: .. :.::: ... :~::.: .. ::::~.:~:: ... ::.::.:::.:.: .. :::.:.:.::::.::~ ... :: .... : ... :::::.:.::.:.: ..... :.:.: .. :::: .... ~.~ ... ::.::::::::: .. ::: ... : .... :.::: .. : .... :. : .. ::~::.~.:.:-. .. :.:::: .. ::::.:.: .. : ... : 
95% Adjusted Gamma UCL 3.088 ! 

:~=:-~:=~~===:==::-=:~~;~~;~~~~~~~~::=~:===::I==~::=J====::=====::-~~i~~~;~~~~~;~~~;~i~cii-~;~i~~ 
·ResuTi··or .. ·1i2··S'[jC··'a .. rs·en·icf······· __ ·· .. · .. ·· .. · ... _ ........................................................................................... -.................................................. _ ............................................................................ -................................... _ ....................... _ ...................................................................................... _._ . 

........................................................... -........... -........................................................................................................... ········· .. ·· ...... ·· .. ···_···· .. ······GenerafStatiSiics··· .. ·· ................................................................. -................................................................................................................. -......... -........................... . 

Raw Statistics Log-transformed Statistics 
· ........................................................................................................... _ ..................... _ ....... _ .............................................................. -..... _.-................................. ···_···1··· .. ·················· .. · .. ····· .. ··············· ....................................... _ ..................................................................................................................................................................... . 

Maximumj 7.62 Maximum of Log Data 2.031 ............................................................................................................... _ ............................................................... ····· .. ·· .... ··Mea·il .. ·· .. ·········4j)"26 .. ··· .............. -.......................................................................................................... ········· .. ·· .. ········ .. · .. ···M·e·a·ii··ofi·o·g .... Data .... · .... ··· .... 1":34'1" .. · 
......................................................................................................................................................................................... · .... ········· .. ··· .. · .. ·_·· .... 1······················ .. ···· ....... _ .......................................... _ ...... _ ..................................................................................................................................... _ ........ _ ... _....... . ....... _ ... -........................ . 

Median 3.805 ! SD of log Data 0.327 
.... _ ............................................ _ ................................................... -............................................................................................................... ······ .. _········_ .... ······ .. ·······1··············· .. ···· ................................. _ ........................................................................................................................ - ................................... -._ ................................. . 

_ SD 1.4 
.... -.... _ .................... -........................................................................................................................................................ ··········· .. ······· .. lL ............................................................. _ ............................................................................ _ ......................................................................... - ............................................................................... . 

Coefficient of Variation 0.348 ! 
•••••• ~ •••••••••••••• __ ••••••••• _ ••• _ •••••••••••••••• _ .......................... _ .................... _., •••••• _ •• _ .................................... ~ .................. ...................................... ,. m ................... _ ......... __ ••••• t .......................................................... _ •...• , ........ _ ............ _ .......................... _ •...•.••••.••••.•••••••.•• _ ............................. _ ••••••.•••••••••• _......................... • ••.••..•••••.•..•••••.•.•••.•••.••..•••.••. 

skewness1 1.175] 
........•.. , ........ , .•............... , ................. ~ ......................... -.-........... -.~ ...... -....................... _ ....................................... _ .... _ ........................................... -........................................................ _ ................. _ ....................................... -.... ~ ..................... -.................... _ ............................... _ ............................................. _ ... _ ............. _--_ .. _ ....... _ .......... . 

Relevant UCL Statistics 
................................................................ _ ................................. _ ....... _ .......... _ ...................................................... _ ................ _ ..................................................... _.······1·· .. ································· .. ········ .. · ................... _._ .......................... _ ............................................................................................... _ .......................................................... . 

Normal Distribution Test Lognormal Distribution Test 
............................................................ _ ...... - ......................... _ ....... -.............................. _ .. _ .................................................... · .. · .. ····· .. ·1····_···· .. ···· .... ·· ...... ·· .. ··_·· ......... _ ...................... _ .......... -.................................................... _ ... _ ......................................................... __ ...................... _....... . .............. __ .................. . 

Shapiro Wilk Test Statistic 0.903 Shapiro Wilk Test Stati 0.957 
...... _ ........................................... _ ........................................................................... _ ....... _ ............................ __ ...... __ ...... ·· .. ·_···· ...... ·_··1············ .. ·_· .. ·· .. ········· .... ·····.-r ........ -............ _ ......................................................................................... _ ........................................................ _ ................. · .. ····_······ .. ····1·········· .. ·_················ .. ···· .... . 

Shapiro Wilk Critical Value 0.887 ! Shapiro Wilk Critical Value 0.887 
............ - ................................................ _ ................................................................................................. _ ............. _ ........................ _ ............................................... ···········1········ .... ···_····· .. ······················ ..................................................................................................................................................................... _ ....... _ .................................. . 

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level 

:=~~~~-=~=::~::;;;=~;;~;:;;~;i;~-~~~-~~~~:~:~~:~:=I=:=--=~~:=:~-;;;;:~~~~;~I=~;~~;;;::-=~=-==::== 

... ... 95% UCLs (Adjusted for Skewness). 95% Chebyshev (MVUE) UCL
1 

5.471 

-~::~==~:======:-~=:~=~_=~:~~~i~~~:~~~~~E=~;~T~=~==-:==~==_==-==~5i;-;;~~H;~;I~~~E=Hi 
........................................................... ············· .. ·········Gamm·a· .. 6fst"iib"uti·on···Tes"t"··· ..................................................................................................................................... ·················· .. ········ .... ·· .. ·····"Data···DIstribuiio·ii···_··· .. ·······_·····_··········· .. ·················· ................. -........ _ ............ . 
............................................................................ _ ................................ _ .................. _ .. _ ......................................... ··· .. ········ .. ·· .. ····· .. _· .. ·_···1··············· .. ···· .. ·· .. _ ................. - ................................................................................................................................................................. -................................................ _ ............. _ .......................... . 

k star (bias corrected) 8.049 . Data appear Normal at 5% Significance Level ................................................................. _ ....................................................................... -.. __ ................................................... _ ............ J .......................................... 1" ............................... _ ................... _ ............................... _ ................. _ ............................................................................................. - ....... - ..................... - ............. _ ......... . 

Theta Star 0.5 ! 
......• -................................................................................... _ ............. -...................................................................... ··············· .. ·· .. ··_······ .... r························ .... · .. ········1········ .. ···············.····_ .. ·· .. _··· .. · .................................... _ .............................................................................................................................................................................. .. 

nu star 257.6 
.............................. -.............................................. - ... _ ...................... _ .................... _ ..................................................... ···· .. ··· .. ·· .. ······ .... ····11...··············· .. ·········_ .. ······T .. ·· .. ············ .. ·········· .. ···················· ...... _ ................................................ _ .•... _ .................................................................................................................................................... . 

Approximate Chi Square Value (.05)! 221.4 Nonparametric Statistics ................................................... _ ............... _ ..................................................................................................... -._ .......................................... + ...... _ .......... _._. . ........................................................................................................................................................... _ ........... _ ......................... · .. ···········1·········· .. ···························· .. . 

.............................................................................. -.. -..................... ~~!..~:.~:~-.:: .. ~.:.I···~~··~·~·~·~·~~·:~·~ .. ::il .................. ~.:.?.~.~···ll...······ .. ·········-.. ······························ ............ , ................................................................................................ :.~ .. ~~ ... ~·=~···~·~·=·l···-.. · .... ···~·~~·~~····· 
Adjusted Chi Square Value l 217.6 95% Jackknife UCL 4.64 

............................................................................................................................ _._ ...................................... _ ....... ···························-.. ······ .. l··············· .. · ................... _ .. '1" ........ _._ ..................................................... -................... _._ ......................................................... -........................................................................................ -................. . 

1

'! 95% Standard Bootstrap UCL 4.587 
....... _ ....................................................... , ........................................................................................................ __ .......................................................................................... i--...................................................................... _ ........... _ .......... __ ...... _ ..................... _ ......................................................................... _.-................ -................ -........ . 

Anderson-Darling Test Statistic, 0.318 I 95% Bootstrap-t UCL, 4.811 
.................................................... _ ................................................................... _ ..... _ ................. _ .................. -............... - ........................... 1" ................................... ··-T .. ········· .. ··········•···· .. ········-· .... ··········• ................ _ ....... _ ........ __ ................................................................................ _ ..•.. •··•··· .. ···•· .. · .. ··········t···· .. ·············· .... ·• .. ··· ......... . 

Anderson-Darling 5% Critical Value! 0.739 I 95% Hall's Bootstrap UCL, 4.939 
.................................................... _ ............................... _ .................................................................. _ ............................... · .. ·····························t··· ...... ·_·_············ ............ , .................... _ ................................... -........................... - ...... -........ - ............................................................ _ .............. ·· .. ·· .. ····•········ .. ··· .. ···1················_···· .... ··· .......... . 

Kolmogorov-Smirnov Test Statistic! 0.15! 95% Percentile Bootstrap UCL 4.618 
.. _ .................. -......................................................... _ ............................ __ ............................................................................................ _ .......... , .................. _ ........ ······ .. ··_··1··········· .. ··_ .. ···· __ ··_··············· ................................................................................................................. _ ........................................................... , ........... __ .......................... . 

Kolmogorov-Smirnov 5% Critical Value! 0.215 95% BCA Bootstrap UCLI 4.696 
! j 



.... ". :.>.:;[)'b.Jir:·<'L,-:,}j!~ti:!l~·~;;;:'~·',':;;'_·,'·1-< .. 0" 'I ' ~D: ·;::n.~c;l:~·shl~1~m~}L~'-~' ,>·h.:{,,·,n.~~·}f _b.·.~c <0:,;,,"01',:. : 
Data appear Gamma Distributed at 5% Significance Level I 95% Chebyshev(Mean, Sd) UCL! 5.552 

... _ ....... _ ....................... _ ...... _ .................... ___ .............. _ .............. ___ ....... _ ... _._ .... _ ..... _ ..... _ .... _ .. _ .. _ ..... _ ............... _ ............ _ ....... _ ...... _ ....... '¢.~._ ..... _._ ... _ .. __ .. _ .. __ , ....• ~ ............... __ . __ ._............... . .... ,.. . . _ ...... _. ... _ ..... ,_.. . ......... . .. ,._. __ ... _._. . ,l. ..... ... . ._ ...... _ .. . 

::=_-:_~_~:::~:::~~~~_~~_i~=~~~~~~~~~~~~~~:~=~=~~~~-:-=t:-=~=~_-~==~~~=_~==9~~~~~~~~{;~;~~~~~;EI~~~ 
95% Approximate Gamma UCL I 4.684 I - I 

:~~~~~~~~:~~~:~~~~~~~~~;~~~~~~~~l=:~~=_~-~~~~~~~~~-~~;!~~~~~~~;;~~=~~~~: 
General Statistics 

........................................................................................................... _ .............. --."." ................. -.-................ -............................. ·_·········· .... · .... ··· .. · .. -················ .. ··········r·· ........................................................... , ... -................................ -...................................................................... -....... -.......................... ······ .. 1 ...... ····· .. ·· ...... · ............ ···· .. · .. 
Number of Valid Samples 16 ! Number of Unique Samples 15 

....................................... -.................................................................................. -............................... __ ............................................................ ..1. .............................. _ ............................................................................................................ _ ................. _ ........................................................................................................................................... .. 

............................................................................. ---........... -.... --.................... ----...................................................................... _ .......................... ······ ...... ···· .. · .. · .. -1-··········· .. ···· ...... · ...... · .... · .. ··· .. " ...................... -............................ -....................................... -.. -.. -......... , .................................. -.. -........ -.. -.... -...................................... .. 
Normal Distribution Test Lognormal Distribution Test 

.................................................................... ·-····_· .. -.. · ...... · .. · .. ····· .... ·· .... -.... ·S·hapi·ro···V\ii"i·k .. Test"siatTsiicj .... -.. · .. ··· .. ·O:"359·· ...... · ........ ··· ...... ···· .. ··· .................. _ ............................................... -......... · ...... S'ii8Pfro·wiTi< .. 'f9sisiaii·sticl···· .. · .. · .. _ .. 0':·S02"" .. · 

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

.................................. -....................................... ·Ass .. umlng .. ·Norm·af·'OIstri"b"liilon .. ······· ....... ···· .. ·-·· ................................ -........... -................. --........... ·····-· .... · .... -...... · .... ·A·ssii'mi"ng·Tog·normaf"o .. fsii{butlon ... -.-............................. -........................ -.. . 

Gamma Distribution Test Data Distribution 
...................... - ..................................... -... _-.-.............................................................. --....... -............ ······ .. ····· .. ····· ...... ·· .... · ........ ·· ... · ...... · .... ·1·· .. ····· .. ·· .... ···· .. · ... ·-· .. ··· .... ·1 ........... · ... · ...... ··-····, .... · .... · .. · .. ··· .. ···._ ..................... - ................... -.................................................. -.................... ---............................................... -............ -.................. . 

k star (bias corrected) 2.613 Data do not follow a Discernable Distribution (0.05) 
..................... y •• ~ ..... _ ......................... _ ... ••••••••••••••• _ ••••• _ ............................... " •••• _ .................. _ ........................ _ •• _ •• -.._ •• __ ......... _ •••••••••••••••••••• .................... ~ ................ _ ....... ....................... _ ••••• " ................. _ ................................... __ ••• _ ................... w ••••• w ......... _ .... _ ............................... _ ....... _ .......... _ ................................................ _ ••••••• , ............ _ ••• 

Theta Star 0.0068 
................................... -............................. -.. -......... -... --................. _ .... -.-..................................... -.. · .. · .... ··-.. ······· .. ·· ............ ·",,· .. ··· .... · .. 1 .... ·_ .. ·-·· .. ··· ..................... -r ....... - .... -................................ -... "-._"" ........... -.... - ..................................................................... -.... -..... -................................ --_.-_ .. -....... -...... -......................... . 

nu star 83.62 I 
...... -... -................................................................................. ~" ............ -................................................. ··-.. · ........ · .. · .. ····_···· .. ·· .. ··" .. · .... · .. ···· ... 1·· .... ··· ...... · ...... · ...... ···· .. ····-1···-·····-........ ···· .. · .. ···· .. ·-.... · ......... ·_· .. -........ -.................................................... -.-.... -....................... -............. -... -." ....... -.--....... -............... -.................................. . ........... _ ........................................ _ ........... ; .............. ~.~.~.~~~.~.~.~~.=_~.~.~ ... ~.~.~~.~: .. ~.~.~.~.= ... ~.~?~!. .............. ~.~.:~.~._ ... J ... _ .... _ .. _._ .......... _ .. " .. _ ............................................ ~.~.~.~~.~~~=~~~~ .. _~.~~i.~~!,~.~ ...... __ ...... _ ..................... I ......................................... .. 

Adjusted Level of Significance 0.03351 95% CL T UCL 0.0249 

-=~==~~-===::~:~:=-=_=~=~u~~~~~~~~~:?:~I~~~=:~~~~~l~=~=-_~~-:=:::~~-==_:~~_:;;-;~~;.~~~:~~g~-==~~~~ 

Anderson-Darling 5% Critical valueJ' 0.744 95% Hall's Bootstrap UCLI 0.0528 
.... --... -................................................................... -.-........... -.-................ ,,-........... --................... - .. -_ ... - .............................. -...... , ........ -.............................. -.. ····1· .. · .. ·-· ...... · ...... ·-.. · .. ···-·--· .. -........ -....... · .. · .... · .... ··· .... _ .................... , .. -.-.................................. --.-........ -., ........................ -... - .. --......... ~ ..................................... -... .. 

Kolmogorov-Smirnov Test Statisticj 0.387 I 95% Percentile Bootstrap UCU 0.0264 
........................... -......... -............ , ................. --................. -, .. -..................... -.... -... -.................. -.. -" ..... -.. -...... -.-............ -.. ---... -.. -..... · .. ···· ............ ·· .. ·· .... ·· .......... -1'··--···· .. · ................ ·-··--.. -............. -................................................ -........ -................ -.---... -... -............................. -.. --....... -... · .... -· .... ·l·· .. ····· .. · .. ··· .. ····_ .. --··-.. -· 

Kolmogorov-Smirnov 5% Critical valuel 0.217, 95% BCA Bootstrap UCLI 0.0308 
............................................. -..................... -.......................................................................... -................... -...................................................... " ............. -............. -.......... -~ ....... -.... -.... -.......... - ............................................................................................................. " .......................... -................ -............................. 1' .................................... -... .. 

Data not Gamma Distributed at 5% Significance Level I 95% Chebyshev(Mean, Sd) UCL! 0.0365 
.................................................................. -.... --................. -................................................ -·····-.. ··· .. ··· .. ···· .... · .... ·-··· .. ··-.. · .. ·-...... · .... · .. · ........ 1 .. ·· .... ·_· .. ·· .... ······ ...... -··· .. 1···· ...... ······ ........ ···--·· .. ·· .......................... - ................. -... ,-_.-........ -............ -.... -..................... -...................... -... -.................... · ..... · .. · .... ---l-·········· .. ··· ........ -··-.. ··· .... · 

97.5% Chebyshev(Mean, Sd) UCL I 0.0445 
........................................................................ -................. -............ --..... -......................... -............ -, ........ _ ..................................... _ ..... 1.. .......... _ ..... -..................... 1 .... ··-.......... -......................... · ......................... -................ -....................................... -............ -.... ---............. - ... -........... -..... _ .. -.............. + ................................ -..... .. 

Assuming Gamma Distribution ! 99% Chebyshev(Mean, Sd) UCL! 0.0603 
....... -............ -.-...... -... -............... -.. -............. -.-_ ........ -............... -..... -.. -.... -... -.. " .......... -..... _ .......... -.. -.. -.-....... -........................ , ........................... -.......... ...! .. -....... -.......... -....... -............... -.... --.. -.... -...... " .......... -.. -...... -.. -.................... -.. ----.-............... --...... -..... -.. --.. -.-...... -.... -.... -..... 11.-...... -.... -........ ---... -... 

95% Approximate Gamma UCL 0.0236\ 1 



f;,;t,;;:,t~.!::;:"±r~(~~;;:'u: ' ,r+';;~'.;I;;;:' rC":\l;r~lf;;;]~ f"i;.;c.k . \. c-

, .......................... __ ...... _ .............. __ .......... 1 ...................................... . ........................................................... ················ .. ·····Poienti·ai···LicC·to··U~;-e······· ........................... _ ................................. ········_········r··········_······ ................................... _-.................. ·······_······_···_········ .. ····Use··95% Student's-t UCL i -0.0254 

Result or 1/2 SDL (barium) 

.......................................................................................................................... -... _ .......................................... _._ ...... ············ .. ····· .. -··· .. ··-··········Gen·eraf"Stati~;-ilc5··············································_····_· .................................................................................................................................... -..................................... . 
....................................... -................................................................................................................................ ········ .... ·· .. ·· .. ·_ .. · .. ······_····_·· .. ·····T· .. ······ .. ··· .......................... , ................................................................................................................................ - ....... - ...................................................................................................................... -...... . 

Number of Valid Samplesl 16 i Number of Unique Samples! 14 
...... _ ........................................... _ .............................................................................................................................. _ .•... _._ .......................................................................... ..! ................................................................................................................................................................................................................................ 1... ........................................ . 

..................................................................................................................................................... _ .......... _ .... _ ................................ -.......... _ .................. ·········· .. ····················1······················ ................................................................... _ .. _ ................................................................................ _ ............................................................ _ ........•.................. 
Raw Statistics Log-transformed Statistics 

I
·:··::~::::::··~·:·~:~ .. ~:~ 

Maximum I 377 Maximum of Log Data 5.932 

:~~=~:~~~===:=~=::~~:=~:~===~~~:=~~~~~~~d!~~9;f=~=lc=~==:~~=-~==~====:==~=~~f~~~~~-I,=~-~~;~ SD . 5 
••• _._ ...................................................................................................... __ ...................................................... __ ._ • .......... ~ ........................... _ ••• ........ _ ....... _ •••••• u ......... _ ••••••• .................................... _ •• _._ •••••••• ~ •••••••.......................................................... _ .... , ....... _ .. ~u ................................................................................... , ............ , ...... " ..................... . 

Coefficient of Variation 0.277 

Relevant UCL Statistics 

~~.:.~:.:.:~~:::.: ... ::: ... ~:.:.~:::::.:::::.::.:~:.:::.:.::::~~:~~ .. : ..... :~~~~~~ .. ~:~~.~~:~.~~:~~.~~-~!~~:~:.:::~:::::::::~ .. :::~~~: .... ~·· .. ~: .. :=~~~.:.·:~·: .. ~:: .. 11·.:.:.:: .... :::::.:::: .... : .. :: ..... ~: .. : .. :::.:::: .... ::::: .. : .. :.:.::.:.: .... ~~~~~~~~~~~::~~~~~~~:~~~~~::!.~~~::: .. :: .. ~~:.:~ ... : .. ::.: .... : .. :: ..... : .. ::.:: .. :::::: .. : .. :: .. :.::~"~ 
Shapiro Wilk Test Statistic} 0.887 Shapiro Wilk Test Statistic 0.939 

.................. -...... ~ ............................ ~ .... ···-···· .. ········-··············· .. ~······ .... ·~···sh"a·pTro"\f\iiii<"critic'afValus' .. _······ .. ·····0·:·887···· ........... ~ .................................... -................................................................... S-ha·plro··wii"j(···cri·ii·C"af"\/"a········_·· ················ .. 6·:8·87 .. ·~ 
·················· .... ·················· .. ······ .. ··Oa"'ia···n·oi··Norm·ai""ai·S% .. ·Slgrl"ffi·canceTev9i······ ........ _ .. _ ......... _ .............. _············· ... ······ .. ············Data-iip·pear··Lcig·normaf"a("S% .. slg·nitfca·n .. c·e"Ievef"········· .... ············ ......... .. 

............. _ .......................................... ·················-Assu·ming···t~io·rm·afDi"siri"butio .. n· ....... -........................ -.......... ~ ........................................................... _ .................... _.·_ .. ·· .. Ass"lim"i"ng·"Lognormaf"bi!i"iiihutlon· .. ····· .. ········· ............................ _ .. _._ ......... . 

-::=~~:-~~~:::~~~~~~~~~~i~~~~~~~~==J=!~=J=~=:===~:~~~::==-~=:i~i~~~;~~~~'=~;~=:: 
95% Adjusled-CL T ucq 244.9 1 97.5% Chebyshev (MVUE) UCL 304.2 

:~:~:~.-=========:::~=:::=~:========~====I======::===:=~==~~~~~!=~=~===.-==:=-= Gamma Distribution Test I Data Distribution 
.............................. _-_ ....... -................................... _ ................................... _ ... ········· .. ··"j("·star··{blas·corre·ctedYr···········1··2·:47········· ·· .. ··············· ... Data···a·ppear·-G·amm·a .. i5isi"ri"bu·ted···ai·S%···s·i·g·nWican·ce··Lever·· .. ···· .... _···· 
............................ _ ........ ., .............................................. _ .. _ ............... _ .......... ······ .. ························ .. ·······_········-·Theta···Sta·d .. ···········1··7·:"2i········ ..................................................................... __ ............................................................................................ _ ... _ ............................................................................................ . 

...................................... _ ...................................................................... _ ..................................... _ ............... _ ................................................ ~ ... - .................................................................................................................................... _ .................... - ................................................................................................................................................. . 
nu starl 398.9 

l·~~:·::· .... ··:::::::: .. :·:·:·:·· .. :· .. :: ---.-------.-------.---~~~~~t~~~~~~:~:~~-~~--34~~:=i--------------·------··-----··95%~:~~~~-~~~1--~~~-

1
;·::·: .. ·~~·~~:~~::·:····::~:: 

Anderson-Darling Test Statistic 0.562 I 95% Bootstrap-t UCL 250.3 

:.~::.::.:::: .. :::: .. :: ........ ::~:~::.:.:::.: ... :.:: .... ::.:.: ... ::::.~.:.::.: ... ~~~~~~~~.~~?:~:~~:~:~~ .. :~~~:~~~:~i~~~::~~~~~~II.=~~~~t.=~·==~=~~=:::=:=~==~~=~~~~~I~:~~~~=tJ~~:=~~~~-=~ 
Kolmogorov-Smirnov Test Statistic 0.17 I 95% Percentile Bootstrap UCL 240 

Data appear Gamma Distributed at 5% Significance Level I 95% Chebyshev(Mean, Sd) UCL 280.3 

Assuming Gamma Distribution I 99% Chebyshev(Mean, Sd) ucq 363.6 
...................................... _ .......................................................................................... -........................... _ ................... _ ................................... , ........................ -...... _ ......... , .......................................... ~ ................................................................................................ _ ..................................................................... ·······t················· .. ···· .... ················ 

95% Approximate Gamma UCLj 242.8 I I 
............................................................................................................... ·9S%· .. AdJusts"d···Ga·m·m·i3Ticq·······24·cf2···_········r······ ........ -............................................................................................ _ ............................................................................. ········· .. ·········-t······ .. ·········· .. ··· .. ········· .. · .... . 

Potential UCL to Use 1 Use 95% Approximate Gamma UCLi 242.8 
............................................................................. __ ......................... _ ........ _ ............ _. __ ............................. _........................................................... .. ................................. _ ..... .t .............................................. _.~ ........ _._ .... _ ... _ ....... __ .... _ ................ _ .. _ ................. _ .. _ ........... _ ............................... _ ...................................... 1 ....................................... _. 



Result or 1;2 SOL (b'~~zo(a)anthracene) 

General Statistics 

......................... - .................................................................................. _ ............ _ ................................. _ ............................................................................. · .. ·············· .. ····1 .............. ~ ...... · .. · .... · .......... · .. ·· .... · .... · ............................. _ ............................................................................ -._ ...... _ .............................................................................. .. 
Raw Statistics Log-transformed Statistics 

..................................................................................... _ ................ · .. ·-· .... · ........ · .... · .............. · .............. · .. ··· .. · .. · .. ·-...... Mi'n'i'm·u·mT .. · .. · ...... · .. ·0':·OOS2j ............ · .... · .. · ........ · ...... · ...... · ...... · ...... · .. · ........ · .................... · ............ · .................... · .......... · .... fV1Tnl"m'li·m .. o{Co·g .. ·6atar ...... -~5:·075 ........ .. 
1 . .............................................................................................................................................................................................................................. , ........................... -_ ....................................... _ ............................................................................................................................................................................................. 11 .......................................... .. 

MaXimUm] 0.395 Maximum of Log Data -0.929 
........................................................................................ _ ................... -....... _ ..................................................................................................................................................................................................................................................................... -.............................. · .... · .................. ·· ................ · .. · .. · ...... · ............ ·1 ..................... -................... . 

Mean I 0.04541 Mean of log Data -4.365 ................................................................................................................................................................................................... ·· .. ·· ............ · ...... ·f ............ · .... · ........ · ...... · .. · .. · ........................................................................................................................................................................................................................... _ ............................................. . 
Median 0.0069 SD of log Data 1.321 

....................................................... _ .............................................. · .. ·_· ........ · .......... ··C .. oefflci'ent .. of'variatlon .. · .......... · .. ·2:·2 .. 58 .... , .................... · .. · .................. · .. · ............ · ......................................... _ ... _ ................ - ................................ _ .......................................................................................... , .... . 

..................................................................................................................................................................................... ~.~.:~.~.:.~~ .................... ~.: .. ~ .. ?.~ .......................... , .................................. -............................................................................................................................................................................................................ .. 

....... , ....................................................................................................................................................... -.. _ ................................. ,· ........ · .......... Rei"evan"i"U'C'["S·tatlstlcs .... _· .. · .... · ........ · ............ · .................................. , ................................................................................... _ .......................................................... .. 

.. · .................. · .................. · .. · ........ · .... · .. · .............. · ...... No .. rmaI"'61st'ri'buti·o·il .. ·Test' .. · .... · .. · .................... · .. · .......... · .............. · .. · ................................................................................................. Log·normaTO·lstribtiilon .. Te·st ...................... · ...... · ................................................. . 

:.~:.~~:.::.~:.~:: .. : .. :.:.::: .. : .. :::.~:::::.::~.:.:~~:.:.:.:~=~~~~::~~~ ... ::~:::::~~~~~~~:~~~~!~~::!~~~.:~~~~~~~:~~I::~··~::·::·::·?·::~~~ .. ~ .............................................. :: .. ~::::.: ... : .. :: .. ~:: .... :.: .. ~ .. ~ .. :::.::::~::~=:~.:~ .. ~: .. :~:~.~~~~~~~~:~~!.~~~:.~~~~:~.~~~~[ ... :: ... :::: .. ~~:~~~~: .. 
Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical value] 0.887 

........................................................................... _ .................... _ ........................................................................................................................................................................................................................................................................ _ ............................................................. _ .............. - .................... _ ............................ , .................. _ .. 
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

· .. · .......... ·_ ...................... _ .............. · .. · .. · ............ · ...... ·Gam·nl'a .. ·6is'ir'i'b·uti"on .. ·Tesi .. · ...................... _·_ ........ -................................ _ .......... · .. · .............. · .......... · .......................................... · .... · .............. ·0a·ta·D·islrlbuiion· .. · ...... ·· .. · ....... · .... · .. · .... ·· .. · ........ · ............ · .................................... . 

. :: .. :: .. ~::~:::: .. : .. :~ .. :: .. ::: .... ::: ... :::::.:: ....... :.: .. ~~::.: .. ::~ .. :~~:~::~ .. ~ ... :: .. : .. :~-.:~:::~ .... ~~~~~~ .. ~~:~~~:.:~~~~~~~~~?:I~.:: ... : .. ~:·.~~~~?:.:: ... :::· .... :.:.~:: .. :~~~ .. ~~~:~~~~:~~~.i~~·~:~~·~~·~~~~~~~~:~~~:~~~~~~~~~~ .. :~?:::~:~~::.::::: .. ~.:.:.::::.:::.:::.::. 
Theta Star 0.102 

.. · .................... · .... · .......... ·_ ...... ·· .. _· .... _ .......... · .. · .... ·Ap·p·roxi·mate·c·i1i"'Sq'lia·rs .. va·iuefOsY!' ........ · .. · .. S·:·j'8"S" .. }·· .... ·· .... · ...... · .................. · .... · .. · .... · .... · .... · .... · .. · .. ·_ .... · .. N·on·parametii"c .. Statlstlc·s·· ........ _ .......... ·· .... · .................. · ...... _ .... ·_ .... · ....... .. 

..................... _ .......... _._ ............ _ ........................................ -.. · .... Adj'listeei"Levefof"s·igniftcance ........ · .... _ .. ·0':·0'33Sr ..................................... _ ........... _ ...................................... , .......... ·_·· .. · ............ · .............. · ............ ·_ .... 95% .... CCY' .. uc .. Cr .. · ...... _·o':08-76 

...... -... --~.-.--.-........ -..... -.................. -.... -................. _._ ................. _ ............................................................ - ... - ... _ ............................................................................. -- ... -.............................. -............. -..................... _ .......... __ ................................... "' ................................ -......................................................................................................... . 
Adjusted Chi Square Value 6.203 95% Jackknife UCL 0.0904 

......... ~ .................................................................... _ .... _ ......................................................................... _ ......... _ ....... -................................................................. -................................... _ .. __ ....... _ ...... _ ................................ _ ................................................ _ ............................................. _ ........ _ .... _ ........... _ ................ _ ............. --...................... ~ ........ . 
95% Standard Bootstrap UCL 0.0863 

_ ... _ .. _ .... _._ ................................................. _ ... -............................................................................... _ ............ _._ ........................... _ .... -.................... _ ..... _............ .. .... _ ... -_ .......................... _ ............................................................................................. _ .. _ .......... __ .. _--_ ...... _ .................... _ ........... , ..................... .. 
Anderson-Darling Test Statistic 3.576 95% Bootstrap-t UCL 0.28 

...... -......................................................... _.-................................. -... ~ ... -............................... -.--...... _ ........................................................................................ -................................................. " ...................... , ............................ _ ... _ ..................................... --................... -.-.... -........ - .......... ~ ................................................................................. . 
Anderson-Darling 5% Critical Value 0.797 95% Hall's Bootstrap UCL 0.328 

.......... · .............. · .... · .............................. _ .................. --.. · .. Kolmog·o'rov:Smlrnov"Tssi"Sta"tistic ........ · .... · .... 0':·468 ...................................... -.................... _ .............................................. ·95% .. ·Pe·rcenti'ie .. ·Bootstra·p .. ·U·cC .. · .... · .. ·_ .... '0·:·0'9'04 

.... · .............. · .......... · ...................... · ...... · .. · ........ -Kolmo·g·o·rov=s'n;"frn'ov"S-o/;"c'ritic'a'i"va"i'ue .................. o-:2ii .. r .... · ............ · ............ · .................. · .......... ·· .......... _· .. · .. _ ...... ·· .. · .................. ·· .... 95%· .. BCA .. ·Bootstra·p"iJ'cL' .. _ ...... · ...... 0·:'1"1·8 .. .. 

~=~=~~~~~=~~==D~~:::========I:=:~~==]l~===:~~===:::===;;~~by~~f~~~~;}~~f3.~~ Assuming Gamma Distribution ! 99% Chebyshev(Mean, Sd) UCLj 0.301 

: .. ::~::::::' .. ::::::~ .. ::~::: .. :: .. ~:.::~~:::::::.: .. : .. ~::~:.~~::: .... :~~~~:~~::.~~~~~~:~.~~~!.~~~~:.~~ .. ~~ .. ~~.:~·~·~:I·::~:·:: .. :~~~~?·~~~lL::.::.:~::.::·~~.:::::::.·:::.::: .. ~ ... :.:.:.::.:.:.~ .. :.:~:::.:.:: .. ::::::.:.::::.~ .. ::.~ .. : .. :.:.:::: .. ~::~::::::::::~::~~~~.~ ... ::.:~: .. :.:::.: ..... ::::.::::.::~~:: ... ::.~:~~::: .. ::.::~: ~.:::~:.: .. :::~:::.~::::.:::::: .. :.: 
95% Adjusted Gamma UCL 0.105 

........................... _ .............................................. __ .... _ ........ -...................................................... _-......................... _ ............ · .... · .................. G .. en·era'i"·Sta'tls·ilcs .............. · ...... · .. ·_· ........... _ .............................. _ .................. _ ........ _ .............................................. _ ... _ ................................................................. .. 

................................................... _ .. _ ... _ .. __ ......... - ................. _ .......................................... _ .................... _ ......................... _ ................. J ............. _ .. _._ .................. , .......... _ ........................ _ ........ , ....................... __ ................................................. __ ...................... _ ........................................ _ ................. '1" ........................................ .. 

Number of Valid Samples 16 i Number of Unique Samples I 15 
............... -.................... -................... -.~ ...... " ........................ _ .. _ .............. _ ... __ ................. _ ...... _ ... _ .......... _._ .... _._.-.................... -...... " .... -.......... -.............................. _ .......................................................... -..... - ........ -...................... -............ -~- ................................. - ............... _ ......................................................... -.:.-....................................... . 



)·:PJ~Ki)d·i,::·1 ;.:~ ", ....=".[: J I::;';' i!:,?:':i ~;:~cJ2jj"·;,~r~~·:1JI;;; .. :;~;;·;.·:>~::;.~I·~.·;lt:[i'·f'.:,;· .. :'. '. 
Raw Statistics j Log-transformed Statistics 

.................... -., .................................................................................. -................................................ _-.................. ·······M·in·im·u·iTiT···············ojj66211 .................... ., ........................................................... -... -.... -.......................................... -'fV1'i'nfiTi"LJm"'o{Cog"'6atiil-"'-"'=S':6S'3'''''-'-

......... -.......................... -................................. -.... -....... -.......... -............................. ···· .. ··-···------·······-·········--.. ··Max'i'm·u-iTil·······-·····O·:·44S .. ·r· .. ·-··········-····· .. ·····-· ... ····-·· .. --............. -...... -.-...... -............ --...... -... ·-··················WiiixfiTium···o{Cog· .. o·iitaT···· .. ··=ii·lir ... ·····-· 

:::~==~=:-~:=~~~=-~~~~~===::~~=_=_=~~=~:=~~~~~E~~;~=~=~==~=~~==::::=::~=~=~=~=~=~~~~;2~~;~~~lt=~~~~~~: 
SD 0.115 I 

................ ., ............................................ -..... ., ........................................................................... -.............. --.... ., ..... ., ..... ., ................... -...................................................... _ .. 1" .................................................................................. -.... --.... -.. -................... ., ........................................................... -.......... --................................................................ -. 
Coefficient of Variation 1.737 I I 

Relevant UCL Statistics 
.... · ...... · ............... · ............ · .............. -................ · .. · .. · .. · .. ·NormaTDIs'irl'b'lition .. ·Tesi .............. · .............. · ...... · .......................................................... -.............. · ............................ -...... ·-.... · ...... Lo·gnormai""6i·stri·b'utlon .. ·Test ..... · ............ -...... · ................. · .. · .. · ........................... .. 

:::.:.:: .... ::.:: .. :.:: ... :~.::: .... :~.:.:: ....... :::::.~:::.:.:.:: .... :: .... :: ... ::.::~~:.:: .. : .. :.:: .. :.::.::~::~:~~~:~~:~~:~~~:~:~.:!~~~:~~~"~~~~:~~ll:::"':~:~:·:"?':"~':'~" ......... -............... ~ ..... :::.: .......... : .. ::: .. ::.:.::::: ... : .. :::.: .. :.:: .... :: .. :: ..... ::::~ ... :::~:~~~:~r.~.:~~:~~ .. !~~~:~~ .. ~~~:~~·~~I·: .. :: .. :::·: .... :?:··?:~~·:::: 
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Adjusted Level of Significance 0.0335! 95% CL T UCL 0.165 
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Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 0.491 
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Normal Distribution Test i Lognomlal Distribution Test 
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95% UCLs (Adjusted for Skewness)! 95% Chebyshev (MVU E) UCL I 0.161 
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"."."""."""""""""".-""".""""""""""""""."-"."" .. "" .. ,,,,-.".-... -"-""""."".".""""" .. """,,.,,",, ... " .. """" .. "",, .... ,,""."""" .. "."_.,, ... "·· .... "·" .. "·-""·" .. "" .. " .. "·l""" .. -.. ·-.. ""·""· .. ,,,,-,,,,,,· .. ·,,,,,,,, .. "" .. " ... """""""""" ... """""""""""".""."""""""""""".""""."""".""""".""" .. " .. " ........ ".".".-.-",,_.,, """"""".-... """" ...... """"" 

"""""""" .. """-".-"""""" ..... "".""" ... """".""._-,," ... ,,,,,,.-...... "--... ".""""".""" ................ _ ... _ .. " ... " .. "." ...... _"".".-_ .. -""._-""" ... """""""."."-."."" ... ""..1 .. """.".""""""""",, .... ".""".""-.... "" ... ".-."""" .. ".""".""".""",,,," .... ",,.,," .. ".""""" ... "".-"_ ............... -.. ".-............... " ...... " ... " ..... " ....... ,,""""""""""'"''''''''-''''' 
Gamma Distribution Test I Data Distribution 
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Assuming Gamma Distribution J 99% Chebyshev(Mean, Sd) UCL 0.357 
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Raw Statistics Log-transformed Statistics 
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Coefficient of Variation i 1.447 
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Relevant UCL Statistics 
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Assuming Normal Distribution Assuming Lognormal Distribution 

95% UCLs (Adjusted for Skewness) I 95% Chebyshev (MVUE) UCL! 0.135 
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Gamma Distribution Test Data Distribution 
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97.5% Chebyshev(Mean, Sd) UCL 0.192 
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! 

~-~~~~~-~~~~~~~~~ii~~f~~~~~~11~~~-~~~=~~~~~~~~~~~~~~i~~~~;~ 
95% Adjusted-CLT UCL! 0.533! 97.5% Chebyshev (MVUE) UCLi 0.687 

........................ _ ... _ ......................................................................................................................... _ ....................................................... L ............ _ ... , .................... L ............................................................................... , ......... _ ........................................................................................................................ 1.. ......................... _ ... """ 
95% Modified-t UCL! 0.53 I 99% Chebyshev (MVUE) UCL! 0.821 
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Gamma Distribution Test I Data Distribution 
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nu star, 291.8 , 

! i h h ..... h .. hh ... hhh .......... h_h . 'Apimlximate 'C'j,i'scl'ua're\i'ai'ue'(OS) 1 25:3'.2' .... l .. '_"h .. h -_._ ... _h __ h. h ..... h Nonparametric"StatlstiCS· .. -... h. . .... hh ................ h .. _ 

~ -~:_-__ ~_-~__~- -_:-~~dT~s~_cf L~To~-~i~nifi~~,;cel-- _O.~3:i_5J-_- ~~_~_~-~_ _ __-_____ ~_ ---:--~ =-:~_~-_-~~% C~f~c:~I'~ _'~:':h'~':'~~~:'. 
Adjusted Chi Square Value! 249.2 I 95% Jackknife UCL 0.528 

Anderson-Darling Test Statisticl 0.452 I 95% Bootstrap-t UCL 0.541 
................................ -... - ......... , ., ........... _---.......... " ... , ............................. _ ....•.. -.. -.......................... ): .................................... _- ..... _- _........ . ........... , ... , ......................... -.... ...- ................................... _ .. _ ... _. - ._ ........ _ ..... . 

Anderson-Darling 5% Critical Value, 0.739 i 95% Hall's Bootstrap UCL 0.541 

Kolmogorov-Smirnov 5% Critical Value! 0.215 I 95% BCA Bootstrap UCL 0.532 
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95% Adjusted Gamma UCL j 0.542 
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Relevant UCL Statistics 
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Normal Distribution Test ! Lognormal Distribution Test 
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Shapiro Wilk Test Statistic! 0.856 Shapiro Wilk Test Statistic 0.735 
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Approximate Chi Square Value (.05) 13.68! Nonparametric Statistics 
................................................................................................... · .... ·-Adjuste·cJ""Leve'i"of"S·ig·n'iti"ca·ncer .......... · .. ·0':·O·33s1 .... · .......... · .. · .... · .. · ...... · .............. · ...... · .. -........ · .... -........ · ............ -........ -· .. · .... · .............. -.. · .. · .... · ........ · ............ 9S·% .. CCr-.. U'c'Cr· .............. ii·o·407 
.......................... ----....... --....... -................................ -.............................. -........... -.--.......... --.-........................................................ -.. + ............ --.... -................... ~ .................... -............................................ -.............................. -..... -............ _ .. · .. · ...... --·-· ............ · .. -.. · .. _ .. ·· .... _·_ .. · .... ·· .. · .... · .. · .. · .... · .... 1· .......................................... .. 

Adjusted Chi Square Value i 12.82 I 95% Jackknife UCL! 0.042 
...... -................................................. -.. -.............. -................... -............. _ ................... -......... -.. -._ .................................................... -1"' ........................... ·-· ...... ·r .. -· .. -.. · .......... · .... · .... · .......... -.... · .. · ........ -...... _ ....................... ·-!;}"S·% .. sian·d·ard-Eiootstrip .. "Uc·CT .......... · .... ·O·:·0'3·98 
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~~~.~~t:1: .• ·.:~~:iJ~~,<:·~e:·:}.~·:.J· i('·;r··.····,I]:·:;.r~1~·~'·~.;~~;.~: 
Anderson-Darling Test Statistic 4.868 I Bootstrap-t UCLI 0.642 

::~::: .. ~'::~::.'::.:::":'::::'.':::':.:":".".:'.:::.:: ..... ~.:.·::::~: .... ~~~~~~~=:~~~~~~~ .. ~~· .. ~~r.~.~~~:i:·~~~~:~ :·::· .... : ... ~·.·.?~?~~· .. :1::::.·:· .... :· .. :: ..... :: .. · .. ·:.: .. :: ........ :.: ... :::::.:.: ..... : ........ :~~ .......... :.: ..... : .. ~ ..... :·:~ ... :.:~.~~::::~:~.~!.~~ .. :~~~:~~~ .. ~~?_ .. ~~C-· ... :.:: .. ~:?'::~~~::" 
Kolmogorov-Smirnov Test Statistic 0.499 ! 95% Percentile Bootstrap UCL! 0.0449 

......................................... -.............. -.-............................................... -..... --.................. -._ ...... -.. _ ...... -..... -........................ -...... -... _ .... -...... _...... . ............................ + ........... -.-........................................ -.......................... -.................................................................................. -........... -.... _ ... -.... ···· .. ················l····-····_···················· .. · ..... .. 
Kolmogorov-Smirnov 5% Critical Valuel 0.222 I 95% BCA Bootstrap UCL, 0.0575 

----~---~=~===:=~~~~==~~~~~====~~~~I~~~-=E::::~==~~=~=~~~=~!:r~~;~~;~~~~~-_~~{8];~ 
Assuming Gamma Distribution ! 99% Chebyshev(Mean, Sd) UCL) 0.141 

: .... :: .. :: .. ::.:: ...... :.:.: .. : .. ::::::.:.:::::::::::::::.:.: ....... :::: .. ::: ... : ..... :.:.:::.:: ..... ~:~~~ .. ~~~ .. r.~~~·~~ .. ~~::.~-~.~-~ .. ~:.:·~~:~.lL::.· .. :.::··.:.?::?:~~~t::: .. ::: .. :.:::::: .. :::: .. : .. :: .. : .. ~::: ... ~ ... ::: .. ::: .... ::::.: .... ::~:: .. :.:.: .. ~~ ..... : ... :: .. : ... ::: .. : ... :.::::.::: .. ::::.::.: .. : .. :.:: .. ::::: ... : ........... ::::: .. ::.:: .. :.: .. :.:: .. :: .. :: .. ::::.:.: .... :::.[ .. ::.::::: .. ~:.: .... : ... :.: ... :: .... : .. 
95% Adjusted Gamma UCL 0.03861 ! . 

.......... _ .......................................................... _ ........ _ ................. _ ....... _ .................. __ .......................................................... _ ............ _ ........... ..1. ............................. _ ............................................................. ___ ................................................................................. _ .................................... _ ................................................................ _ ............... . 
Potential UCL to Use I Use 95% Chebyshev (Mean, Sd) UCL 0.0735 

.... _ ............................................................... _ ............................... _ .............................................................................................................................................. _ ................................................ _ ........ _ ........................................................................................................................................................................ A ... _ ....... _ .... _ ..................... . 

··R·esu·it··or .. ·1i2·st)C·(c~irbazoiej···· .......... ·· .. -···· .. -............. --.... --.................................. _ ............................................................................................................................................ -... --.............................................................................................................................. _ .................... _ ...................... . 

Minimum J 0.0060
1 

Minimum of Log Data'l -5.108 

Median 0.0069
1 

SD of 10 0.79 .......................................................................................................... _-...... -...... -............................. ·· .. ···· .... ····· .. ·· .. · ...... ·_ .. · .. ·_ .... ·SD .......... ·· ...... cfo'2·1·4 ................... -.... -.... _-.-._ ..................................... - .. _ ................ -............................... -................... -............. -._ ...... _._ ................... -.......... _ ........ -............. . 
................. -........................................................ · .. · .. ··· .. ·-·· .... ··_ .... ·_· .. ··· .... ··-.... ····Coefflcfent .. ofVarlatlon·j .... · ........... ·r:·if1 .. 3 .. ·· .... · ..... ·_ .. ··--··--·······_ .. ··· ................................... _ ..... -.... _ ......... -........................................................................ -.............. -.-...... -.... -. . ........... _- .. _ .................... . 

....................................... _ .. _ ............................. -.............................. _ .. _ ..... _ ................................................. ~.~.:~~:=: ................... ~.:.:.~.~ .................... -........... -............ -......... _._ ............................................. _ ... __ .................................... -........... _ .... _ ...................................................... -_ ........ _-............. . 

... -.... _.-..................................................................... -.... -...................................................... · .... ·_··-...... · .. · .. ·· .. · .... · .... ··· .. ··· .. · .. ·· ...... ···· .. ······Rel·evantTjC'C·Statlstics .. · .. ·_· .... · ... ···· .. ··· .. · .. · .... ·· .. · .. ······· .................. -........... _ ... _ ............ -.............................................. -...................... -.. -._ ...... -........................ .. 

.......... -............................................... -......... -._ .......... -.. _ .............. _ .............. ---..... -.. -................ -.. -....... _ ............................................ _ ........ -...... --... _ ... -........ ·1 .. -· ...... ·· .. ··· .. · .. · .. ··· .. · .. ··-· .. ·_ ............ ···· .. · .. ·· .. ·· .. · ..... -...... -................................................................ -.. -.. _ ..... -................................. -......... -... -....................................... .. 
Normal Distribution Test Lognormal Distribution Test 

:=:~~~=~===~~~~~==;;~~~~;;~~E=~;;~~:I~~-~~~~=~=~~-==~~-==~;[{~~;~;~~~~~E3~= 
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

95% Modified-t UCLj 0.02521 99% Chebyshev (MVUE) UCL, 0.0402 
.......................... ~ ••••••.••.••..•.••...•••••••• ............ _ .•..••..•• _ •••••••••.•••••.••.••.• _ ••• _._ •• ....... _ ................... _ •. _ ................ ~ ...........• _ ••••• _ ............. _ .............................................. " ••••••••• t •••••.•••••••.•.•.• _ ..................... _ .•••.••••••••. _ .......................................................... _ ............ _ •.••••••• __ ••. __ .................... _ .............................. _ ............ 1 ............... _ ............ __ .......... . 

Gamma Distribution Test Data Distribution 

::~~.:.:::.::.:::.::.::.:: ... ~~:::::::::::::.~::.: ... :.:: ... ::.::::::~ .. ~:~.:.::::::::: .. ~:~: .. :::~~~:.:.:: .. ::.: .. :·:~ .. ~~--~~~~.:~ .. ~·i~~::~~~~~~~~~~~!.:l[::~:::~~ ... ~~~_~?~.::t::~.::.::~::: .. :~:·::~::·:·~:~~· .. ~~·~~~~ .. ~~~~~~ .. ~::::~~:~~~~~~~!~.~~.~.~~~~~~~~~.~.::~? .. ~:~~ .. :: .... :::::~ .. :.:.:: .. :.~::: 
Theta Star 0.01411 

............................ -..... -............................ -.. -............ _ ........................ -........ -.............................. · .. ··· .... · .. ·_ ...... · .... _-·-·-.. · ...... · .... · .... · .. · .. · .. 1· .. ·· .. · .. · .. · ...................... -.. .1. ... -.... -......................... -.... _ ................................................ -............................. _ ............................................................................... -...... _-.... -.-.. -............................... . 
nu star 34.44 I ......................................... -............. _ .......................... _ ...................... _ .......... _ ............. _ ....... ··_· __ · .. ···_ ...... _· .. ·_·-·· .. · .. _ .. ·-.. 1 .... ··· .......... _· .. · .. ······ ....... , ........................................... -........................ -................. -_ ............ -....................................................................... -... -... _._ .................. -................................................ . 

Approximate Chi Square Value (.05) 22.01 I Nonparametric Statistics 
............................................................................................................................ _ ........................................ -...... -.. -.--.. -...... --.. _ ................ j. ............ ··· .. ··· .... · .......... ·· .... ·i· .. ·_ .... ··· .. · .. ·· .. ·-·· .. ·_··· __ .. ·· .. · ....................................................... _ ........................... -..... -................................. _ .. -......................... · .. ·· ...... · .. -T· .. ·· .. ··· .... -·· .... ···• .. · .......... .. 

Adjusted Level of Significance I 0.0335j 95% CLT UCL! 0.0239 
....................................................... -....... -.................................................... -......................... -............ _ .......... _ ................................... ···· .. ·····i .......... · .... · .. ·· .. · .. · .. ···· .. ·· .. ····, .. ······· .. ·_·· .. _ .................. -..................... -.......... _ ... -............................................................................................................... _.-........... + ........................ _ .......... .. 

Adjusted Chi Square ValUe! 20.89 I 95% Jackknife UCLJ 0.0245 

Anderson-Darling Test Statistic! 3.042 i 95% Bootstrap-t UCLI 0.0644 
.... -...... --.......................... -............ -...................................................... -... -._ ................... -..... -.................................. -................................ J ...... -............ -............... -... ~ ............. -............................. -.... -...... -.. -.................. -.... _ .................................................................. _ ... __ .-_ ........... ·-·· ........ · .... ···· .... · ........ ·i·· .. ·· .. ·· .. ·····-.. ······ .. · .. · .......... . 

Anderson-Darling 5% Critical Valuel 0.759 I 95% Hall's Bootstrap UCL 0.0724 
............................................................... "-'- .. -.. - ............. -........... -.. _-.. -.................... -................................. -.-......................................... .L ............................ _._ .... ~ ....... _ .......................................... -... __ .. _ ... _ ... _ ... _._ .... _ ........................................ _._ ...... _ ... _ ........... _ ... _ ............................................ -1.. ...... _ ............................. .. 

Kolmogorov-Smirnov Test Statistic I 0.416! 95% Percentile Bootstrap UCL! 0.0249 
............................ _ ..... -....................... _ ... -_ .. -.......................... -.. -..... _ ..... -............ -_ ...... ---........ -.... ----............................................... j-................... ·········· .. ···_···-lL_.-.. -........................................ _ ................ __ ._ .... _-_ .... -.. __ .... _ .............................................................. __ ..... _ ........... _._ ......... _---+ ......... _ .............................. . 

Kolmogorov-Smirnov 5% Critical Valuej 0.22 95% BCA Bootstrap UCLI 0.0304 
........ _ .......... - ..................... _.-............................... -..................... --................ -............... -... -............ _ ... -............................. --............. -...... 1 ............................... - ........ ..;. ... _ ............. -...................... _ ..... -................ _ ... -................................................... -.................... ·.·.··· ... · .............. ······ .. ······.·· .......... _-... _· ...... ··1'-.. -........... -........................ . 

Data not Gamma Distributed at 5% Significance Level \ 95% Chebyshev(Mean, Sd) UCL 0.0384 
, I 



~~f~~~"=~:. ·:ro. 'H ~:;oi,~~cl~? On' .. ~~,., • ·1...", :':U. ~~ 
i'\ 97.5% Chebyshev(Mean, Sd) UCLl 0.0485 

_ ...................... _ .... _ ....................................... _ ............................... -................................................................................................................ !... ........................................ ~ ......... - .............................................................................. _ .............................................................. _ .... _.-.......... _ .......... _ .............................. - .............................. . 
Ass!-,ming Gamma Distribution I 99% Chebyshev(Mean, Sd) UCL 0.0683 

........... _ .............................................................................................................................................................. · .... ··· .. · ...... ··· ........ ·T·· .. · ...... ·· .. · .. ····•······· .... · .. ··i ....... -........ -.......................................................................................................................... -............................ ·· ........ · ...... ··· .... ··· .. ·· .. ···· .. T-.. _·· .......... · .. -.. ·· .. ····· .. . 
95% Approximate Gamma UCLi 0.02371 ! 

......................................................................... ···· .. ···· .. ··· .. ·· .... · .. · ...... ·· .... ····9S%··Adj'ust'"e·a···G .. am·ma .. ·LicCr .. ·· .. ···· .... ··ii·62s· .. l···· .. ··· ...... -· .. · .. · .. ·· .... · .. · ......................................... -............................................................ -....................................... ··· ...... ·· .... · .... · .. · .. ···· .. 1 .. ·-·· .... ·· .. ·· .. ·· .... ··· .. ··· .. ·· .. ···· 

=~::=~-~~=~==~~~~=~~i~~i~~~~_~~::~~=_~~~~~==~==-~_E~~==~==_=~~~~~~~~~~~!~~~~~~i~~~i~ii~i==~ii~~ 

...................................................................................................................................................................... · ........ · .............. · .. · .. · .. ·· .. ······ .. ··· .. ···· .. ·····GeneraTSta·i15'1lcs·· .. · .... · .. · .... ·· .. · .... ···· .. ······ ...... · .................. ··· .. ·· .................................................................................................................................................................. . 

Normal Distribution Test Lognormal Distribution Test 
.......................................................... __ .................................. - .... _ ............................................ _ ................... _ ........... _ ................................... __ ..... _ ................... ] ............. _ ........................................................................................... _ .... -._ ....... _ .. _ ............ __ ...................... _ ................................... _ .......................................... . 

........................................................................................ _ .................................................................................. · .... · .. · .. ·· .. · .. · ...... ··· ............ f· ...... ·-............ · ...... · ..... ··· .. j··· ............................... --.............. -............ -............................................................................... -........ -.............. _._ ........ · ................ ··1·· ........ - .... _ .. -·· .... ····_· .... · 
Shapiro Wilk Test Statistic 0.486 Shapiro Wilk Test Statistic 0.796 

........... -..... _ .. _ ...................................... - ..................................... _ ...................................... -................................. -.-_ ................................................................................. -............. _ ................................................... -.............................................. -....... --.. -............................................... :1 ......................................... . 
Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value! 0.887 

::::: ..... :::::: ... :::.~~~::::.:.:.: ... :: .... :::: .. ? .. ~~.::~~~.·~:~~~~~T~~.:~~:::~~ .. ~ .. ~ .. ~~:~~~~~.:E~~~!:: .. :: ..... = .... : .. : .... : ..... ::~:.: ......... r:: ... :::.:.:: ... :~:: .. =: .. : .. : .. ::.:::~~:~~~:: .. ~~~·E~:~:~~~~.:.~:~::.~:~·:~~~~!!!~~:~~~~~~~ .. ~·~":."::::'::'.:::::::":.:.:.:":::.:::::' 
·· .. ··· .. · .... ·· .... ······ .. · ................ · .. ··· ...... ·· ............ ····ASSlJ"m·lng .. ·N·o·mi·aTIilstrl'bu .. ifon .. · .. · ...... · ................. · ............ · ................................. ·····-··· .. ·· ................ ·_ .. · .... ·· .... ·· .. ··· .... As·siim'i'n .. iiTognorm .. al'fS·is·trlbu't'i'o·n .......... ·· .. · ............ ··· .. ·· ...... · ........................... . 

~:~:===:=_~=--=~;=~~~;~~~~~~~~:=~~~61===:~=~::=:===~~=;;~~~~~~~;~;:(~~~~'=_=~~~~~ 
..... _ ............................................................ -................ ·· ........ ·· ........ _· ...... · .. ··· .. ···9S·%· .. Ad}usied:CCf-U-CLj .... ··· ...... ·· .. ·0·j)6·1 .. 8 ................................... -............................................. -...... · .... ·97jW~·Chebys·hev·{MVU'Ey UCC· .... -.... _·O·:b02·1· 

:~-~~~~=~~~-==~~=~~~=~=~-=:==~==~~-:===~~~~ll=~=~==~===~-=~~~==:=~==::~=-~~==== Gamma Distribution Test Data Distribution 
.................................................. _ ....................... -......... ·· ...... ··_ .. ··· .. _ .... ··· .. ····· .. _·j{··sta·r .. ·("blas .. cor .. rectedjr .............. ·O:-i5·S· ...... · .. · .. ·_ ...... ·· .. ·· .............. 0ata-do .. ·n·ot .. jollow··a···O'iscer·nabi'"e .. Oi·sl"ilbuti·on .. ·("ffO·sy· ......... · .................... . 

:~~:~=~===~=~==_====::~=-:=~~~I~~~;~51r=~~=~===~~=~~:~=~=:::=:-=====~==~~~:=-~==_~:~~ Approximate Chi Square Value (.05) 9.799 Nonparametric Statistics ................................ _ ..................................................... · .......... · .... ·Adjusted .. ·Lev·eroTs'i'iiil"iii'cancet ......... · .... · .. 0~033Sr ...... ·· .... · ............ · ........ · .............. ··-······ .. ··· .... ·· .. ·· .. · ...... ··· .... · .. ···· ...... ··_ .. · .... ·· .. · .. ···· .. ·· ..... ·-.... ·· ...... 95%· .. CCf··U"cLI ...... ········ .. 'O·:·06T5 

~:~:====~=~==::--=-==~~====:===~=~=:==!~:E~:==~=:~~~=:=~=~~~~i~;~~~;~~~k:~~~ Anderson-Darling Test Statistic I 2.224! 95% Bootstrap-t UCL' 0.0066 
............................................................ -........................ _ ............... ~ ....... -........ -.... -............ -....... -.---...... -.. -................. ·r .... · .... · .... · ...... · .. · .......... ···t .. · ...... ·_ ...... · .. · .... ··· ........ · ....................................................................................... -........................ _ .......... _ .. _ ............ _ .................................. -.................... .. 

Anderson-Darling 5% Critical Value, 0.782 J 95% Hall's Bootstrap UCL 0.0061 
........................................................................................................................... _ ... _ ............................................................................... ~ ........................ -........................................................................................................................................................... _ ..... _ .................................................................................................. .. 

--------------KOf~~~~;~~~~~~~~~~~~~~~I----~~~~-t--------------------------~-:--;:~;;~:~~=~~~r--~~~~~ 
-::~==~~~-~~~~~~~~~~~~~~~~~~~~~~""~i!~~~:~=-~-T~~=~:~=~-::=~==_~~_~~~_~_e~y~~~~~~~:~~~~~~j. :: ... :.~~~.:: .... ?:~~~~? I 1 97.5% Chebyshev(Mean, Sd) UCL 0.0035 
.. · .... ······ ...... · ...... · .......... · .. ··· .. ············ .......... -As .. s·um'i'ng .. Gam·m·a .... o·istrii>'l,tion .................. ····· .. · .. , .... · .. · ...... · ............ ····· .. · ...... l ............ ·· ...... · .... ·· .. · .. ···· ............ ··· .. ··· .. ·· ...... · .. · ...................... ·99·O/~ .. ·Chebyshev(iv,-ea·n·: .. ·s·afUcL ·· .......... ····0·:0'656 

l[::~::::~::::~~:·: .. ::::·:·:::··~~·:: 95% Adjusted Gamma UCLI 0.00181 
...... _ ..... _ ......................................................................................... -.............................. -....... -.................................. · .... ··· .. ··· ............ ···T·· .......... · .... ··· .... ·· .. · .. · .. · ...... ·( ............................ -.................................................................. -........ _ ........................................ _ .. · .. · .. · .......... ·· .......... ······ .. · .. · .. ··· .. ··· .. ······t .. ····-.. · .... · ........................ . 
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General Statistics 

Minimum 5.01 l Minimum of Log Data) 1.611 
......................................................................................................................................................................................................................... _ ............... _ .......................... j.. .................................................................................................................................................................................................................................................................... . 

Maximum 14.4 ! . Maximum of Log Data 2.667 

Median 10.19 SD of log Data 0.314 

SD 

Coefficient of Variation 0.287 
................................................ _ .................................................... _ .................... ······················ .. ··· .. ·· .. ·········· .. ·· .. ·Skew·n·ess·I··········:o->I7"·········· .. 
............................................................................................................ - ...................................................... _ .................................................. ..I. ....................................... J ....................................... _ ....................................................................................................................................................... _ .............................. J ............................................ 1 

............................................................................................................. -....................................................................................... - ................ ·R .. elevant"OCCStatlSii'c·s ........................ · ...... · ........................................ _ ........... _ ............................................................................................................................... . 

.................................................................................... _ ..................................................................................................................... · .......... · ...... · ........ · ...... · .... · .................. ·1 .......... · .......... -................................................................................................................................................................................................................................................ .. 
Normal Distribution Test Lognormal Distribution Test 

===::-:~=~==~~==~~~~;;~;~;~~F3~;11==~:~=-:===~~===~~=~;[;f;.;;~~;1~I=~~;~r 
Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

.................. · .............. · ................ · ...... · ........ ·_·_·-"AsslJ"mlng .... N·o·rm·a"i""Cjistrlbli"ilon .. · .. ·· .. · .. · .. ·-................ · .............. · .. · ..... -................................................. · ........................ · ...... ·Assum"ln·gTogn .. ormafofs"liibuti·o·n .................. · ...................... · ...................... · .. .. 

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 12.44 
................................................................................... _ .................. · .. · .. ·_ .. · ........ · ...... ·g·5%· .. AdIli"sted":c"LT"Tj·c"LT .. · ........ 1 .. cl":·2·]"" .. · .... · ........ · .. · .. · .... · .................. · .... · ................ · .... · .. · ............ · ...... · ...... ··s7~5% .. ·Cheby5'hev·(M\iCj"ErUC .... fi·si·· .. .. 

·· .. · .................. · ................ · .... · .................. · .......... ·· ...... Ga·m·ma .. ·D"is·trlbutlon· .. Te·si .... · ........ · ........ ·· .. · ................ · .... · ................ -........... "1" ................................................................................. • .. • ...... • .. • .. oata .. 61siributl·on ........................ · ...... · ................................................................. .. 
............... _ ................................................... _ ............................................... · .......... · .. ··i<·sta·r .. ·(·i)·las·cOrrecte·dY" .......... · .... 9·:·542 .... · .... · .. · .. · .. · .................. · .. · ........ D"ata .. ·appe·a·r: .. Norma"fa"t"·5"%·si·g·n'iflcanc·e; .. Levef ........................ · .... · ............ · 
............................................................................................................. _ ...... · .. ·· ............ · .... · .......... · .. · ................ · ...... ·fh"sta .. Star ................ Cl':"i3"6S ...... ·· .......... · .................. · .. · .... __ · ...................................................................................................................................................................................................................... .. 

................................... _ ........................................................................... · .......... · ...... · .. · ................ · ........ · ........ · ...... · .. · ...... ·-n·u .. sta';: 305~·3 ............ ·r .... · .. ·· .... -.. -...... ·-·-........ · .. -...................... -............................................... _ ........................................................................................................................................ . 

........................................................................................................... _ ... _ ........................................... - .................................................................. _._ ......................... ,.. ................................................................................................. __ ............................................................................................................ _ .................................... _ ..... . 
Approximate Chi Square Value (.05) 265.9 . Nonparametric Statistics 

::.: .... :.~ ..... ::: .... : .. : ................................................... : ................. · .. · .. _·Ad]uste·(j .. ·Cev·s' .. oi"s·i·g·n·ifica·ncs'( .. · .... "·"''0:'033'5 ......... __ ................................................................................................ · .. · .. ··_ .. _·· .......... ·· .. ·· .... · .. ss·% .. ·cLr .. ·U'C"L'r .......... f(i"i ............ . 

-----------------------Ailderson:oaiiiiigTestsiaiiSiiCl--0:99--,-------------------------:~~-~::~~~~~~~~~~~~i----~~::;---

Kolmogorov-Smirnov Test Statistic 0.21 I 95% Percentile Bootstrap UCLj 10.21 
...................................... -.. _ ................ _ ..................... __ ._ .................... __ ...... _ ..... -................................................... _................................. _······································l······_······· .................... , .... _._ .................................................................................... -..... '" ............ __ .. _ ....... _ ....................................... ····· .. · .... ····t···········_-_··· .. ··_···· .. ········ .... · 

Kolmogorov-Smirnov 5% Critical Value 0.215 1 95% BCA Bootstrap UCL! 10.2 

I! 97.5% Chebyshev(Mean, Sd) ucLl 13.34 
.............................. _ ..................................... -................. _ ............... _ ................ _ ................................... _ ..................................................... 1.. ...................................... + .......... _ ................................. _ .................................................................................................... _ ......................... _ .................................... 1 ............. __ ................... .. 

Assuming Gamma Distribution I 99% Chebyshev(Mean, Sd) UCL! 15.79 
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General Statistics 

................................................................... -................................... ·R·aw .. Sta"ilstlcs .................................. · ........ · .......................................................... r ............ · ................................................................ "[og=iran·sfo·rril"e·d .. ·S·tii"t"istics .. · .......................................................................... .. 

.............................................................................................................................................................................................................................. T ............ • .................... · ...... ·1 .......................... · ............ · .. · .................................................................................. -................... -......... - .............................................. - .... , ......................................... .. 
Minimum! 0.0054, Minimum of Log Data -5.212 

......................................... -................................................................ - ............................................................................................... _ ........... ) ................................ --.... ·1 ...................... · .................................................................................................................... " ....... _._ .................................. · .... _ ...................... T ................ · ........................ .. 

Maximum! 0.475 Maximum of Log DataJ' -0.744 
....................................................................................................................................................................................................................... ·)1... ................................ ·· .... ·1· ...... · .. ·· .... ·· ........ ·· ................................................................................................. _ ................................................................................................................................... . 

Mean 0.0774 Mean of log Da -3.614 

===~~~:~::~:=~~==:=:=======:~~~==~lr=~~:;IiEI===~=~:=:~===~=~~:=~:==-=~=====~==~:·=!-~::4===== Coefficient of Variation 1.585j 
.............................................................................................................. -.................................................................. _...................................... .. .............................. _ ...... _ .............................. _ ........................................................................................................ _ ............................................................................. 1... ........................................ . 

Skewness 2.577 1 .............................................................................................................. _ ............................................................................................................ 1 ............................. _ ........ _ ..................................... _ ............................................................... _ ......................... _. __ ............................................................................ L ..................................... .. 

............................................................................................................................................. -................................................................... · .......... R .. eleva·nl·UCL"Stati·s"ii"c·s ........ · .... · ........ · ................................................................................................................................................................................................. .. 

.............. · ...... · .................... · ...... ·_ .... · .......... ·_ .......... ·-Normaf6istrfbuti·o·n .. fes"t .. · ...... · .. ·_ .................................. · .. · ........................................................................ · .................. · ................ Log .. normaT6istrii,·utlon .. ·Te·s"l" ................ · .... ·· ............ · .. · .......... · .... ·_ .......... · ...... .. 

............................................................................................................ · ............ s·ii .. api"ro"v;ifik·Tesi .. s"tat"i"sticT .............. -6:649 ............................................................. " .............................. _ ........... _ ...... · .... ·sha·pfro'\lvii·k· .. resi·siati"siicj .... ·_··· .... ··(5:886 .... .. 

.................................................................. -......... _-..................... · ...... ·-s·ha·piro·wilk-·c-ritlcai"valli"er .. ··· ........ 0':8S·7 ...................... _ ........................................ _ ..... -................................. -"'''''-s'hapiro''wii"k''''C'riiic'a"j"\/a"iiJ-e .................. 6:887" .. · 

.. ·· .......... ···· .. ····· .... · .... ·· .. ······ .. · .... ·ba .. i8 .... n·oi .. N·o·rmaT·iii·s%· .. SlgnTii"can·ce·Levei"· .... ·· .. ·_ .......... _···· .... ·· .. ·· .... -.. ·r· ............ · .. ·· .. ·· .. ·· .. ·· .... ··· .. ···ti"ata· .. notIog·normai" .. ai .. 5%·s"i~in·ifica·nce··Le·ve·i .......................................... . 

............................ ·-.. · .. ·-........................................ -···Q·a·m·ms .. ·bistiibution .. "Tesi .......................... · .................... · .......... · .. ·_ .................. _ ........ ·_ .... · ........................................ ·· ............ ·· ...... · .... ·· ...... ··6a·ia .. t)"lstri"butic)"n ...... · ...................... _ .... ·_ .. · .................. · ......................... _ ........ . 

.................................................................... - .. -........................................ -........ _ ............................................. _ .................... 1· ...................... _ .. · .... · ................ _ ........ -.... _ ................................... " ............ -" ........ _ ................... _ ................. _ ... ".-....... _ ..... -.... _ ....... -.. _ ................................ -........ -................ . 
k star (bias corrected) 0.519 Data Follow Appr. Gamma Distribution at 5% Significance Level 

•••••• ___ ......................................................................................... _ ...... ____ ••• _._ ....................................................................................................... _._ ........................ _ ...... _ ••••• 1 ..................................................... __ ••• - ••• __ ............................................................ _ ..... _ •••••••••••• _ ....... _ ................................ _ •••• ____ ................. _ ...................................... . 

Theta Star 0.149 
nu star 16.62 

.... ·_ ................ · ............ _ .............. ·· .. · ........ ··_· .. · .... ·i\p·p·ro;<im'ate"'C'hi"Square"vaiueTO"s) ...... · .. · .... ·-8::3"99 .......... · .......... · .................................. · .... · .... ·-........ ···-N·onparametifc .. ·s"taifstlc·s .. · ...... · .......... · .. · ... ·· .... · .................... ·_· ............. _ .. -.. 

........................................................ _ ............................................. "Adj"usteci"CeveT"of'"SlQi1lfica'nce ...... · .......... ·ci:·(j"335 .................... _ ................ " .......................................................... ··_ ...................... ·_· .......... ··· ............ ·9S-% .. ·c"Lf· .. Uc-C .... · .......... ·0: .. 1"2·8 .... · 
............................................................. w .......................... ___ ........ _ ••••••••• _ ................................. _ .... _ •• ..-..... _ ........................ __ •••••• _ ••••• _ .......................................................... ~ .............. _ ................... _ ....................................... _ ............................................... ...-...... _ .......................................... _ ................ _ ....... ~_ ........................... _." ................ . 

Adjusted Chi Square Value 7.741 95% Jackknife UCL 0.131 

Anderson-Darling Test Statistic 0.903 95% Bootstrap-t UCL 0.186 
.................... -.~ ... -.. -................................................................... -......... ~ ..... --........... _._ ...•. -................. _ .... -........... -.-.............................. -........................ -.-.. -........ . ....................... -.. -•.. __ ................................... --.. --.................... --.... ~ ............................................ _ ...... _ ... _ ........... -................................................................... _ .............. . 

Anderson-Darling 5% Critical Value 0.789 95% Hall's Bootstrap UCL 0.311 
..................... " .. -._-........................... _ ..... ,,-··············"I{olmogo·rov=SiTi'i'rn·ov··Tesi·S·taiis·tlc· .. ··· .. ···_"0:·2oif'· _.-..... " .. __ ._.-....................................... ··· .. ··············· .. ············g"S%· .. Perceniiie··Bootstra'p""UcC ······ ...... ·····0·:1":26···· 

.... · ........ · ...... · ........ ···· .... ·-........ ·-.......... -.. ·Ko·imo~)"o·rov=S·iTii"rnov"'S%"'cS'riii'ca"i"Valu' ...... · .... ·0·:226 .......... _ .. -..................................................................................... ···· ...... · ........ s·S"%···BCA .. BootstrapTic·C ...... -·-·-o:Tif .... ·· 
·· .... ··Oata .. foi"low .. Ap·pr: .... Q"a·m·ma .. o"istrfbutiC; .. ii .. iii-s% .. ·s·i·gn·ificance .. "Leve·j""" .. ·T· ...... · ........ ·· .................... · ................................ · .... · ...... _ .. -9S% .. ·C·hebysh·ev(M·ea·ii .. ; .. ·s·Cif""UCL .... · ...... · .... 0·:·2'1"1"' .. · 

: .... ::: .. :.:::::::: ..... : .. :~::::::::::: ... : .. : .. :::::.: .... :: .. : ........... ::.:: .. :::::: ........ ~ .... : .. ~~ .. : .. ~:.:.: .. : .. ~::~~~: .... ~.~:: .. :.: .. :: ... :.::::.:::.::: ... ~:: ... ::.:.:::.:: .. :::::·: .. [::··· .. :·: ...... :: .... ::· .. : .... :·]1::::··:·::::: .. :::::: .. ::::::::: .. :.:::=.: ..... ~:~:~~::: ... :: .... :.::.::.::.~?::~~: .. ~~~:~~~~:~~~~~~~~~~::~~?·:~·~~l~ .. :·~~·:::·:·: .. ~::.~~~::.:: 
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.382 

.............. _ ............................................................................................. -........................... _ ... _ ....................................... -............ ·-.... _.,.. .. · ........ · ................ · .... · .... ·1 .............................................................................. -.................................. _ ................... __ ................................................ _ .............................................................. .. 

····-·--···-·-·-······-~~~~~~~~~~·~~~~~~~d-··~~~:~·I·-_ ....... __ ................ __ .-. __ ...... _ ..... _ .. _ ..... -.-._ .. 
:.:.:: .. ::.:: .. ~:::: .. :: .. :: ..... : .. : .. :: .. :.:.:~~ ... :: .. : ....... : ...... :.: .. :: .. ::::: .. :.: .. :::.: ... ~~::~:.: .. :: ....... ~:.~.::~::: .. ::: .. ~~~~ .. : .. : .. :.: .... : .. : ... : .. ::.:: .. :.:::::::: .. : ... :::.::::t:::::::::·::·:::·:·::·::·· .. ·~::: .. ·Jl':·:·: .. · .. · .... ~·:· .. :~.:.: .. :.: .. ::.: .. :.: .. :::~~ ...... ::: .. :.::.~::= .. :: .. ::::.:::: .. :::: ... ~.: .. :.:~ ......... :~.::::::::::::: .... :::: .. ::::~: ... : .... :::.:::: ... : .. :: ... : .. :.::.:: ..... : .. : .. : ... : ... : .. : .. : ..... :~: .. :::::.: .. :: .. ::::~ .. : .. 

Potential UCL to Use Use 95% Approximate Gamma UCL 0.153 
................................ " ......................................................................... __ .. _ ...... _ •. _._ ................................................................................................................. .1. ..... _ ........................................................................................................................................................................... _._........................ .. ....................................... .. 

·Re·s·u·li .. or .. ·1i2 .. ·s6L·(cob·a"i"i)""" .... · ............................... ·· .................................................. -..................................................................... -............................................................................................................................................................................................................................... -.................. _ .. . 

General Statistics 
........................................................... _ ............................................. -........................................... -.. -.......................................................... , ........................ -........... -.. 1"'._ ....................... -............................... _ ...................................... _ .......................................... _ ...................................................... · ...... ·T .. · ........ ·· .... ····-···-_ .... · 

Number of Valid Samples I 16 Number of Unique Samples! 16 
.................................................................................................................................... _ ..................................................................................... , ................................. __ .. ...1 ...................................... - .................................... __ ....... _ ............................................ " ............................................................................................................. " .. _ ........ .. 

................................................................................... _ ....... -.-............................................ _-....... -....................................................................... · .. ·_-.......... ·_ ............ r·-........ · .......... ·· .......... · .... · ................. -.............. -............ --.. -.. - ............................. -.......... -................................................................................. _ ...... " ..... .. 
Raw Statistics ; Log-transformed Statistics 



'oJ " • 0 1
0

, o· '1 0 0 •••• ;\'1~1~~~~~~I"{r;6 I Maximum crtL~g'Datal 1.969 

Median! 4.06 1 SD of log Data, 0.245 

~·~~~==~==~=~~==~-=~=~i~~~~~~~~~~ll==~~~~~:r~.::.==~~~~~=~~:==~:=~~=~==:~:.:~===-~-=::·=:E=~~~~ . ................. " ............................... _ .................. " .............................................................................. _ ........................... ~.~:~~=~~." .................. ?.:.:.~.~.. .. ..................... _ .................................................................................................................................... " ................................................... ..1. .......................................... . 

...... _ ...................................... " ........................ -............................................................................................................................... · ............ Releva·nt .. LiC"[ .. s·tatistlc·s· .... · .... · .......... · ........................................................................................... " ............................................................... " ............................ _ ... .. 

......... " ...................................................................... " .... " ....................................................... _ ........ " .................................................. ·· ...................... · ............ · .................. r· ......................................................... _ ........................................ _ ................ _ ......................................................... " ................................................................................. .. 
Normal Distribution Test ! Lognormal Distribution Test 

~~.~ ... :.: ........... :.~~. " :::'::.':':~'~ '.:':. ~ .. _ ....... :~.'.':'::. · ... :.~ .... :: ..... :~.~~~.i.~~ ... ~.i.~·~~ ~~~.i".~t~·~.~~~·i'~I:~'~ ... ~ ... ?.: ~.1:6 .... '~'.::." :':::' .. ~ ... ~:':':: .. ' ................. ~ .. : .. ~ ~ .. : .:~:."." : .... ". ·:· .... ~ ... ~~~~:~.~:~~~~i.~.~ :~~~~.~.~~~.i.~.~.~~ ........... 'b~9~~::" 
Shapiro Wilk Critical Value 0.88 Shapiro Wilk Critical Value 0.887 

..... ... .. .. .... "6ata'''app'eia'r''Norm'alat''S'% 'sig'riiflca'nce leve"! ....... ......... .. .. ........ "'Data" ap"pear Iogno·rmai"at"S%"Sigrl"ifi·cance·Level· ". ............. .. 

........ · .... · .............. · ............ · .............. · ........ · .... " .... ASli"l:i"mlng .... Normal .... b"i·strii,utlon· .............................................................. ·· .... ·_·· ...... · .. · .......................... · ............ · .......... · .... ·"As·s"limfng .. "[og·normarbls"tri"buti·o·n .................. · .............. · ................................ .. 

:=::=.::~~~~=::~~;~;~~;~;~~~r~:~~~~~L:~~~ =::=~:=-~:~~::·=--:-~:::~~~-.:~;;b;~:~~~~~~~~T.=::::~:: 
.................... _ .... " ..................................................... " ......... _ .... -...... · ........ · .......... g·SO/~ .. AdIu·sted:·CCfUc"[' ............ -.. :{922.... .. ............ · .... ·-................................ · .................. · .... -· .... ·9:i'5·o/~· .. Cheb"yshev .. Cfv1"V"U·ErUCC ............ · .. ·S:·0'73 .. -
........... _ .......................................................................................... · .... ·-.................. · .......... ·g5·O/~ .. ·M·od"j"fie .. d:tTTc"L .... · .......... ·4j392· .. · ...... _ ............................. " ....................................................... · .. ··g·9%· .. Ch·ebyshev""(MVU"E) .. "UCC .. · .. · .......... ·j .. :077 .... .. 

nu star 453.1 
.. ·· .. _ ........ · .... · .. · ........ · .... · .................... · .... ·_ .... ·· .. · .. Ap·proxfmats"c·tiTs"qu·are"V"afue·TOS) .. · .. -4·04:·8· ...... ·" .... ·_ .... · .. · .... · .......................................... · ........ · .............. · .. N·o·n·param .. etrlc .. Statisilcs .............. · ...... _ .... · ........ · ....................................... " ...... .. 

::.::.~~::.:~ .. :~~:~.:: .. ~.: ..... :.::::.::: ... :~:.~~.:.~~~~~·~·~: .. ~:: .... ::::::::~~!~~ .. ~~~·~~~~e~~~~ .. ~!.~:~!.~~~:~~~ .. :::~ .. :.::: .. ::~~~:~~.~'::.: .. ~.::::: .. ::.:::::: .. : .. :: .. ::::.:.: .. : .. ~ .. ::~~.: .. :.:::~ .. :.: ..... ::.:.~.::~ .... ~.~ ... ::: .. ::~: .... :·:·:: .. :: .. : .. :.: ... :·:: .. ~ .. :::~::~ .. ~~~: .. ~·~!:::9.~~Ef .. :=::~~~~~:~~ ... :.: 
Adjusted Chi Square Value 399.6 95% Jackknife UCL 4.881 

I:::··· ...... : .. ·~·:·~~~ .. ·:· 
Anderson-Darling Test Statistic 0.352 95% Bootstrap-t UCL 4.955 

:~~=~~~:~::·====:~~~~~~~~v~~r~~~~=~~=-~~:~=:~~=~==~===·~:~:=~~;~~~~~~~~~~~~~Ir=·~i~= 
.... :~ .... ::::.:.:::.:: ....... ~ ...... :.:.::::: .. ~: ... : .... :~~~: .. ~~~~~.~.~~~~~:~~~:~~~~~~~~~!:~~~!..~~~~ .. ~ .. :.::.: ... : .. ::::::~::.~:~.~ .. ].:~~~ ....... ~: .... :::.~:.:~.:::~: ... :::~.: .. ~~ .. :::::.:.::~: .. : .. :.:: .. ~ .... ~:.~: .. :::.:~ ..... :·.::.::·: .. : .. :~~~~:::~~~~ .. ~:~~~~~·~~~~:~E],::· .. ~ .... ~:~:.~~~::::: 

Data appear Gamma Distributed at 5% Significance Level j 95% Chebyshev(Mean, Sd) UCL 5.618 

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 7.198 
........................................................................................... _ ...... g'S%"Ap'p'roxfmate"Gam"maTfC"[ .......... -· .. ~r969·· ...... · .. · ........................................ · .................... · ...................... _ ..... _ ............................................................................................... _ .... -.................................................. . 

==~~=~="=~==:·~=~===~~==~:=~~~=~j~==~~~I=~~=~~~=~=::=:====.====~=~~=~~~~:~~~==I~~=·=~~:~ Potential UCL to Use 1 Use 95% Student's-t UCL 4.881 
......................................................................................................................... _ ......................................... _ ............................................................................................ .1. ................................................................... _ ............ _ ................................... _ ......................................................... _ ........................................... _ ............. , ..................... . 

·Resuiic)"r .. ·1i2 .. ·s·bC .. Ccop·perj" .................... · ........................... _ ............... " .................................................................................................................................................. " .............................................................................................................................................................................................................. .. 

General Statistics 

............................................................................................................................................................ -.......................................................... ·· ............ · .... ·" ...... ·· .............. ·T .. " .. · .................... · .... · ......................................................................................................................................................... _._ ..................................................................... . 
Raw Statistics I Log-transformed Statistics 

..................................................................................................... _ ............................................. _ ................................ _ ...................... · ...... ·T ...... ·• ................ · ................ r .............. · ........ ·· ........ · .............................................. -.... _ ............ _ ............................... " ........... _· .... · .. · .......... · ............ · .... · .......... ··· .. · ...... 1· .................. · .... · ............... .. 
. Minimum I 3.28 i Minimum of Log Data, 1.188 

....................................................................................................... · .. ·· ............................ · .......................... · ...... · .... ·Ma .. xfmu·mT ............ 1·2·:·6 ...... · ...... ·r ...... · ................ · .. · .......... · .... · .............................. ·· ...................... · .... · ............................ ·Maximun; .. of"Log .. ·O·atat .. · ............ 2-:ij·34 .. .. 

................................................................................... -............. · .................. ··· .. ·· .......... · .................. · ................ · .. ·_ ............ ·Ms .. 8"ii"l"···· .... ··7·:'1"'1·2 .. t .... · .............. · .. · .... · .... · .............. ·· .......................... ··· .......... _ ........ · .... ·_ ...... · ............ · .......... ·_ .. r;ji"e·a·n .. ·of .. i·o·g .. ·o,a·ta·l .... · ........ · .. · .. f·8y· .. ·_· 
! ! ! 

=··:=~=~=~:==~~::=:="=~~=:==~:==~=~~:l[:~~;~E.==:~:==:=:=~~===:=~~~~~~=~=~=~==E:=~=~ 
Coefficient of Variation ~ 0.421 I I 



Relevant UCL Statistics 
........................ · .. · .... ·_ .............................. · .................. Normaf"6Istr"i"butl·on .. ·Test ....... · .......................... · .. _ .................. · ...................... r ........................ · .. ·_· ............................................ io .. grl"ormai""6Is .. trIbutlon· .. ·Te·st ...... _ .... · ........ · .... · .............. ·· ................................ .. 
.......................................................................................................... · .......... ·sha·pTro\f\iTik"T"ssi"siaifs"iic11 .................. 6"j~"3"3 .. ·r .......... · .......................... ·· .......................... · .............. · .................................... ·sha·pTro .. wii·k .. Test .. siaiisiicIT ................ ·Oj~"6·a .... · 

.............................................. ~.~~~ ... ~.~~.::.~.~~~:.~ ... ~.~ ... ~.~ ... ~.~.~.~.~.~~.~.~::.-=:.~.:.I................... I ........ ?.~~ ... ~.~~.:.~.~ ... :.~.~.~.~.~~ .. ~ .. ~~ .. :~ ... ~~~.~.i.~.:~ .. ~ .. ::. .. ::~:.~ ....................................... . 

=::=::=::==~=~=~;~;~~;~~~~~~~~~~~~~I:=~~~~~ :=::=====:::::=:::::=~:;;-~~;h~~-~~~~~~~ -::::~i.~~~ 

=~=~~:~~~~~=:_:~~~~~~1~~~~:~~1Ir~~~:~~~~=~=~=~=~~~~~~~~;.!~~~~~~;-_-
Gamma Distribution Test Data Distribution 

............................................................................. " ............................ _ ........................ k .. sta .. r··("bfas .. correctedr· .. ····· .. ······~r602···· .. ················ .. ····· .... · .. · .. ··········6"ata···'ii'ppeiii··No·rma"j'·at·S·%···si·g .. nTfi·c·a·nceTeve"j"···· .. ··········· .................... " ..... . 

.................................................................................... _ ........... _ ........................... ······ .. · .. · .. ···· .. · .. ··············· .. ···········T"ii"eta· .. S"ia'r ·· .... ·· .. ·· .. ·····1··:·S·46·· ................................................................................................................................. _ ..................................................................................... _ ........ -.................................... . 

........... _ ...................... __ ............................................................ _ .... _ .......... · .............. ·_ .............. ·· .. · .. ·-·· .... ·_ ......... · .. · .. nu .. sta·r .... · .... 1'Li"7·:"3· .. · .......... ..... __ .... _ ............................. _-... -........... _ .................................... _ .................................................. _ ....... -........... _ ...................................................... -................ " .. 

.......... ·" ...... · .. · ............ · ............................................... ·Ap·proxTma"is"'c"!iT"sej"ua"rs'''Value'''(':'o'''''''' ........ 1""20:·2 .. _ .................. · .............. · ...... · .... _ .... ·· ........ ··_ .................... -·N·o·n·parametilc .. Statl·sti·cs ........ ·_ .... _· .... · ........ _ .. · .............................................. .. 

............................................................... -.............................................. _ .. Adjuste"Ci .. ·ChT"S·qua·rs .. Val"ue ...... ·Tff4 .... ··· .............................. · .. · .............. · .............. · .................. · ........ ·· .............. · .............. · ...... ·-.... · ... · .. ·-9SO/~ .. "jac·kk"n·i'fe"'UCC .................. ~i425 .... · 

...... " ............................................................................................ Anderson:"Da .. rifng .. Tsst"Staiist"icr ...... · ...... ·O:46· ........ ............................... -........................ " ....................... " .................... · .......... · .. ·_· .... · .......... · .. 9S·% .. ·S·oots·trap:t"UC"C ................ · .. if4a5 .... · 

...... · .................. · ............................ · ....... · ........................ Aniierson~·barifng .. ·5% .. ·cri·tjcarVa·i"ue ...... · ........ · .. oj4T· _ .. _ .. _ ... -.. _ ............................................... " ................... _ .......... ·-.......... · .. 9·5% .. ·H·aii~s-Boo"istra·p .. ·Uc'L ........ ·" .. ····~r3·9·-.... . 

.............. · ........................................ · .............. · ...... _ .. _ ... ··Koimog·orov:S'm'irnov"Test"s-taiis"iic .................. 0368· ....................................................... _ ... _ .. -...... _ ............ _ ... -.. ""·9S·%"·pe·rcentiie"·Bo·otstra·pTJC·C · ...... · .... ·_·-8·:·258 .... .. 
··_ .. ·_ .. ·· .... ·· .... ··· .. · .. ··· __ .. · .... ··· .. _· .... · ...... ·· .... Kolmog·o'rov:Sm"irn'ov'''S''%''''CrltlcaTVa''iu'e' ·· .. _··· ...... ·0·:21"6···· ........................................... -.......... _ ........................... · .. · .. ···· ...... · ........ ·· .. ·····_··95%···s·cA··Bo·otst .. rap· .. Uc"L' · .... _ ...... ····8:2·99· .. ·· 
...... · .. · ...... · .... Data· .. ap .. pea·i .. Gamm .. a .. 'i5Tsiri'bu·teef"ai"s·%· .. sj'gnific"ance ""Levej"" .......... _ .... · .......... · ........ · .... · .............. · ...... · ........ · ................ · .................... ··95% .. ·ch"e"t)ysh·ev(M·e·an~ .. ·Sdj""UC·C ............ ·1 .. oj·a ...... ·-........................ -.......................................................................................... _ ........................ _ .. _ ................................................................ r ............ ·· ................ ·...... .. .. · .... · .. · ...................... · .......... · ............. _ ........ · ...... · ...... · .. · .. 97:·5%"'Ch"e"bysh'e\/(M'ea'n:"Sdj""U"cL .............. 1 .. 1":-79 .. _ .. · .. 
_ .. ·· ................ · ............ · .... · ............ · .. ·_ .......... ·Ass·u·mTng-Garri"ma-6is"ir"i"bu"iio·n .... · ........ · .. · ............ · ...... · ...... · ...... · ........ ··· .............................. ·_··· ............ · .............. · .......... ··· .. · .. _ .................. 99%··Ch"ebysh·ev(M·e·a·n·,-·s"Cij-U"cL -...... · .. ·1·~rsi ...... · 

............................................................ _ ................. __ ............. · ...... -.. ·95O/~ .. Adjuste·(rGamm-a-ucC ................ ·a·:·9·1·8 .... r .................................... -....................................................................................................................... -.............................................................................. _ .............. . 

....................................................................... -..................................... - ......... _ .................................................................. _ ..................................... _ ............................. J ................................................................................. _ ....................... _ .................... -................... -.......................................................................................... -................. . 

·Resli"li .. oi-f/2 .. ·siiC·Ccyclo"ii"exan·ej"' ........................ · ............................................................................................................................................................... _ ...... _ ............ _ ....................... _ .... _ ..................................................................................................................... _ .... _ ....... _ .... -.......... .. 

..................................... _ ....................................................... -............................ _ ............................ _ ..................... _ ................. ·· .. · .. · .... ·_ ........ ·Generaf"siaifs"ilcs .................... ·· ................ · .......................................................................................................................... _ ................................................................. .. 

........................... _ .............. _ ........................................................................................................................................................................ ] .......................................... , ............................................................................................................... _ .......................................................................................................... ] ................ -...................... .. 
Number of Valid Samples 16 I Number of Unique Samples 16 

..................................................... _ ................... _ ........................................ _ ......... _ ....... __ ................................................................... J.. ...................................................................................................................................................................................................... _ ........................................................................................... -_ ..... .. 

::~.: .. :.~~:~ ... :.:::.:::.:.::: ... :: ... ::.~:~.::.~.:~::.:.:.:~~::::: .. :.: ..... :.~~.::.~:~:~~~~~~~~~!.~~ ... :::: .... :.:.: .. :: ... :: ....... :: ...... ::::: .. :~:~:.:.: ................ ~.:::: .. : .. : .... :· .. ··::·: .. ·::I[::::~::::·:~~ .. :·:··: .. :·:·: .. ::: .. :~·:·:·::: .. : .. : ... :::~:::~.:::: ..... :~~:~=~~~~~.~~~~~:~~: .. ~~~:~~~~~~:::· .. ·~~~·:~· .. ::::: .. ::::l .... ··:· .. :·:···~:::·~:·: .. ·:::'::"::::.: 
Minimum . 500E-4 Minimum of Log Data -7.019 

.......................................... _ ............................................................ _ ........ - ..................... _ ...................................... _ ... _ .... _ .................... 1' .................... _ ....................... _ ............................................................ - ........... _ .............. - ..... _ ...................................... _ .. _ .......... · .. · ...... · ........ · .. · ........ · .......... · .... T· ................ · .. · .. • .. • ............ . 

Maximumj 0.0042 Maximum of Log Data! -5.46 .......................................... _ ....................................................................... _ ................................ _ ........... _ .................... _ .... _ .. _ .................. _ ............................... + ............................................... _ ........................................................................................................................................................................... L ...................................... .. 
Mean I 0.00231 Mean of log Data] -6.214 

~=~:=~~~===::=:~~-:-=::~=-==::~:::::=-~~=:=~-=~~~~~t::~~~!-~t:===~:~=:~--:==:=-=-=::~=::=::=~:::~~=~~~~~~~ll::::::~: .. : ..... ~:~:~~.~: .. :. 
SDI 0.00131 . ....................................................... _ ........................................................................................................................................................ -...... ~ .................................................................................................................................................................................................... _ ............................................................... ·l .......................... · ...... · .... · .. .. 

Coefficient of Variation j O.561! i 

Relevant UCL Statistics 

Shapiro Wilk Test Statistic I 0.793 I Shapiro Wilk Test Statisticl 0.872 



Shapiro Wilk Critical Value! 0.887 I Shapiro Wilk Critical Valuel 0.887 
···· .. ··· .. ···-·········-···· .. ··-······ .. ····Data···not-N·ormaT·at·S%··sign"iii"ca .. nc·s·ievel··-· .. ··· .. ·········· .. ···························r··· .. · .. ·· .. ··················· ···· .. ·baia·· .. r1C)tT~og·n()"rm·af·at .. 5·%· .. STgr,.ifica·nceTev·sf·············· .... ·······-···········-· .. 
........................ - ........ -............. - ....................................................... -........................................ - ................................•.... - ... -........ -........ ································ .. ·· .. ·····T············........... . .............................. _ ................................................................................................................................................................. -.-........ _ .... -.................... . 

=~~ __ ~ __ :~~:~=~;~::~~~~~~~~~~g~==~~i~~: __ =~_=~~~~= ____ =~~=~~:~:;;;!::~-~=~~iii 
=::~~-:=:--::=---::=~==:=-=--=~~~;--~~~~~~r~:~=~~~;t=~-=== __ ~~=~=~=~5~~~~~~~f;~9~i~~ :=3i; 
............................................................ _ ............................................................................................ _ ............................................................................................................. , ......•.................... _ ............................................................................................................................................................................................................................................ . 

Gamma Distribution Test Data Distribution 
.......................................................................................................... -.............. ····· .. ·······I(·sta·r··{hias···corre·cted'j""·················2·~~j"96···· · .. ···· .. Data···Fofiow··A·ppr~ .. ··G·~imma .. ··Dlstrj"bu"ti·on···ai·S%···SlgnWi·canc·s"Teve(······ 
............................................................................................................. -.......................... _ .................................... "'Th'e"ta"Sta'r ':i~1'"1"4'O'E=4" ..................................................................................................... _ ... -.............................................................................................................................................. -..... .. 

.......................................................................................................... _ .................. _ ............................................................ ~.~ .. ~~:~ ············~:·:·~·~····· .. ··l··············· .. ········· .................................. -........ _ ...... -................................................................................................................................................................................. . 
Approximate Chi Square Value (.05) 74.28 Nonparametric Statistics 

Adjusted Chi Square valuel 72.12 I 95% Jackknife UCL 0.0028 

= __ ===~:::-:===:-===~~~~~~~~~;~;;;~~~I=;i~:== __ ===~~ __ :::-===:~~~=~~t~~= __ =~~~; 
Anderson-Darling 5% Critical Value 0.743 95% Hall's Bootstrap UCL 0.0027 

.................................................................................................. - ... - .......... _ ................................................................. ·········_······· .... ·_ .... ·1········ .. ···················· ...................................................... , ..................... _ ............................................................................................................. _ ............................................... _ .................. . 
Kolmogorov-Smirnov Test Statistic 0.215 95% Percentile Bootstrap UCL 0.0028 

~=~~~~I;~;~~;i~~~;~~~~i~~~~~~;,~~;~~;~~~~:==:==~-==:~-:;~;~~J~~~f~;~:~~~~:~~~~ 
: ... -..:~.~::-.~::::.: ... : .. ::::.:::.::~:: .. ::~:.:::.~~.-. ... :~.~~-.::.:~.~.~.:~.:::.-.~~::-. .. :~: ... ~::-.:-..:~ .... :::: .. : ... :·: ..... ::: .... ::.: .. :.:::.:.:·: .. -.:::·: .. : ... :-..: .. ::::::I:.~ .. ~.-.::::::: .. ::-..~ .. ~:.J: ::: .. : .... -. .... ~-.-.:.::-.:.:~ .. ::::-.: .. : .. :: .. ::-.:: .. : ....... -.: .. : .. : ....... :.:: .. -.~~~~.~~:~~~~~~~~~~~~~:~:..~~~~~~~~ .... -.~:::: .. ::.?:::?:?~~ 

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0055 
......................................................................................... ·· .... ·· .. 95O/~·Ap·proximais .. Gamma .. ··lTC"L ··_--.. ·· .. '0·:·0029 ......................................................... -..................................................................................................... ·· .... -·_· .... · .. · .. ·· .... · .......... · .. ·· .. · .......... l·· .. · .. ····· .... · .. ·· .. · ......... -...... . 
................ -....................... _ .............................. - ......... ··· .. · .. · .......... ·-·····SS%· .. AdJustEi"cfciam·ma-·"UCL · .. · .... ·0·:6030 _ ..................................... -........................ _ ............................... _ ............................. _ ........................................ ·· .. ···· .. ·· .... ·· .... ·· ...... ·_· .. · ...... ·1 .... · .. ···· .. ·· ..... ··· .. ··· .... · ........ .. 

...................................................................................... _ ................... _ ..... _ ........................................................................................ _ ..................................................... ] ....................................................... -......... _ ..................... - ........................................................... -..... _ ................................................ _ ........................... -............. . 
Potential UCL to Use Use 95% Approximate Gamma UCL 0.0029 

, ....... " ........•..........•.......... ..,. .......... _ ...................... _ .. _ ... -........................ - ...... -........................ ,_ ............................................. - .. -.-... -.................................................. -.......................... _ ............. __ ................... - ........... -................................................ _ .. -....... -.. ---.-.... -.... -~.-~ .... ~ ......... -.. -......... --.-.--.. ~ .... --.......... --.......................... . 

............... ~ ... -....... - .. -............................................... -.. -.. --.... ~ ... -... -................................ -.-....................... ····· .. ··· ........ ·-.... -........ ·· .... ·_ .... · .. Genera·i .. Sta"tls"tics· .. ··· ......................................... -........... - ........................... -.......................................................................................................... _ ..... _ ................. . 

.......................................... _ ................ ··· .. ····· .. ·-_·················· .. ··Raw··Sta·ilsilcs····· ................................................................. ···································r·· .. ····· .. ···· .. ·· .. •·· .. ···· .. ····_········· .. · .. · .. ·_···· .. ············Log:tran·sthrme·ci"Stati·stlcs-.. · .. ······ .. ·_····· .. ··· .... · .. ·-·· .. ···· ............................. . 

........................................................... _ ........................................................................... _ ............................................................................... ······· .. ················· .. ······ .. ····· .. i .. ········ .. ···· ................................... _ .................................................................................. -..................................................................... ··· .. ·······1··· .. ··········· .. ···· .. · ...... ············· 
Minimum 0.0059.1 Minimum of Log Data -5.133 

............................................................................................................... -.................................................................. -................................. _ .................................. ····· .. ··1······ .. ··········-······ .. ············ .. ··· .. ·· ................................................................... -..................................................................... _ ......................... -......................... _ ............... . 
Maximum 0.235 Maximum of Log Data -1.448 

Coefficient of Variation 1.491 ................................................................ __ ............................. _ ....... -......................................................................................................... . .... _ ............................................................................................................................................................................................................................................................ + ........................................ . 
Skewness 2.176 I 

................................................................ _ ...................................................................... _ ....................................................... _ ........... _ ........................................................................................................................................................................ _ ....... _ .................................................................... _ ........ _ ........ t ........................................ .. 

Relevant UCL Statistics 

.. :: .. ::::.::::::.:::: .. =.::: ............... :.:::: .. : .. :.::~::: .. : .. · ..... : ... : .. ~~~~~T:~.i~:~~~:~~~~-.~::~~~~::.: .. : ... :~ .. ::~: .. :.:·~.-.::·~~·1·.:·~: .. ::: .... :.: .... :: ... : .. : .. :::.: .. ::1[::.:: .. :.: ... ::::: .. :.: ... :.:::~:.:.:: ...... ~:~~: ....... :.:.-.:: .... :.~~~.~~~~.~:::~!.~~~!~~~~~~::!~~~~:: ...... :::.~ ... ~ ...... : .... ~.:~:.: .. :: .. ~.::::: .. : .. ::::: ... : .. : .. . 
Shapiro Wilk Test Statistic 0.652 . Shapiro Wilk Test Statistic! 0.766 

:~~:===:=~~~ia~;;;;;~~~~~~~~~~~~iIl ::~~:~~~~l===~~:=;;~~~~:~~~~;:a~~:::;~~:~~~~~~v~~t==:~!~~ 
.............. -.................................. ., ........................................................................................ -...... _ .................... , ............................... -............... _ ..... _ ............... _ .......... l ................................. _ ....................................................................... _ ........................... _ ............................................................................................................................... .. 

:~:==-=:=~~=~~~~~~~~~~~~~==~~~~=:t====~:=:::~=~s~~~~~~§i;~~~~~~~~==:~~==~~=-= 
95% Student's-t UCL I 0.0719! 95% H-UCL! 0.135 

~--------------------------------------~! ------~,~-- - , 



95% UCLs (Adjusted for Skewness) ,. 95% (MVUE) UCU 0.105 
.......................... -............................................. _ ........ _ .... _ ... _ ........ -.................................................................................................. _._.,..... .................................................................... _ ..................................................... _ ....................... __ ...... -...................................................... -...................................... 1.. ........................................ . 

95% Adjusted-CLT UCLJ 0.0796· 97.5% Chebyshev (MVUE) UCLJ 0.133 

=~:=~~~~:~:=====~~:=~==~:~=~_~~~~~~t:~C::~~!~~=====~-==::=~=:~~~=~~~i~~~~~~~C_=~~2~~~ 
i 

:.: ..... :::.::::::: ..... :: .. :.::.:: .. : .. ::: .... : .... :: .. : .. : .... ·:::::: ... ~ .. ::~~ .. :~~~.~~ .... ~ .. ~~~~i~~~i.~~.·:!~~~~ .. ~.::::·:.:·::::·::.:.:·::· ... : .. 1 .. ·:·:::·:: .. :: .. : ... :· .. :·:· .. · ... · .... : .... l]f:: .... ::·:: .... ·: .... : ..... : .. · ..... :.:::.:: .... · .. ·:: .. : .. ·:::.: ... : .. ::.:::: .. :.: .. : .. : ...... ~:.~~.~: .. ~~~~~~.~~~~.~.~:::.: .. :: .... :.: ... : .. ::: .... ::~ .. : .. : ......... ~~ ... :.:: ... : .......... ::::.:':':'.:.'.:::"::::'::: 
k star (bias corrected) 0.587 Data do not follow a Discernable Distribution (0.05) 

::.: ... : .. :: ...... ::.: ...... :.:.::: ... ::~.:: .. : .. :.: .. ::~: ... : .... ~ ...... :: ....... :: ..... ::::::~ .............. :: .. :::.:: ... : ..... :.:.:::::::~::.: ... ::.:.:: .. :: ...... : .. : ... !.~.~~::.~~~~~t::::.::: .. : ... ::~:::~?~~I .. ···:·: .. : .. :·~:: .. · .. :·~:·~·:~:: .. : .. ::::::~~:: .... :: .... :.:::.: ........ :::::.:::.: .. :: ... : ... :::::.::.:.:: .. ::: ... ::: ... ::::.: .. :.::: ..... : .... ~~:.=: .. :~~: .... ~~::~.:: ... : .. :.:::.~~~~:: ..... :.:.:.:.::: ....... :::.: ... :::::.: ... :.:::: .. . 
nu starl 18.77 

......................................................................................................... __ ._-_ ..................................... - ....................................... - ................................................... J ................................................................................ _ ............................................................................................ _ ....................................................... -._ ........................ . 
Approximate Chi Square Value (.05) 9.952 I Nonparametric Statistics 

Adjusted Chi Square Value 9.2271 95% Jackknife UCLl 0.0719 
......................................... _ •••••••••••••••..................... _ •••••• _ ..................... ~_ ........... ................ ". .............................. , ...... _ ................................................. ............................... ~ ........ _ • •••••• _ ......................... _ •••••••• _ ................... _ • ........................ ,., ..................... ~ ..................................... , ...................... _._., ..... ~ .................... .......... ( ....................... R .................. _ • ........................................................................................ _ ................................ _ .................................................................................................................................................................................................................................................... =.~.~ ... ~.~.:.~ .. ~:~~ ... ~.~·~·~~~r.:·~ .. ·~~·=·1 ............ -.. ·?·:·?·~:~· 

Anderson-Darling Test Statistic 1.818 95% Bootstrap-t UCL 0.106 

1 97.5% Chebyshev(Mean, Sd) UCL 0.145 
.. ···· ........ · .............. ···-_ ........ · .. · ................ ·· .. As·sumln"ii .. Gamma·-bTs·trl'but'i'on···· .................... · .. · .... · .... · ............ · .......... · ................ _ ...... -....... _ ....................................... -.................. _ .. "·99·%·C·h'e't;y·sh'ev(Mean;"·Sd)TiCC _ .. ·· ...... ·-0':2'05 .... · 
.................... · .............. ·· ........................ · .................. ·~ .... · .... -.. ·9·5%"'Approxim'ate"Ga"mma'''UCL ........ · .. ·'O·:·O'S:;f1· ................ · ...... ·· .. _ ...... · .. · .. · .. · .... · .. · .... ·_ .. -.. -............................................................ _ ...................................................................................... -............... _ ........ .. 
............................................................................. -...................................... 9S .. % .. ·Adjiisted .. ·Gam·m·a .. ·U'CL 0.0885 ........................... -........................................................... " .................................................................................................................... -.-........ -..................................... .. 

===~~~~==_:~~~~~~~=~~~==~=~:=~i=~====~~~~~~~i~~~~~~~~=ii~ 
·Resuii .. or .. ·1·;2 .. ·sDI'(di'benzofu·rs·ny .... ·· .......... · ...... ···-......................... _ ....................... _ ........................................................ -........................................................................................................................... -.-...... -.... -..... - ..................................................... _-............................. .. 

General Statistics 

................................ _ ..... -................. _ ..................................... -Raw .. s·i8'iistlcs· .... · .. · .................. · ................ · .. · .. · .... _· .......... ·· ...... · .. -.............. · .... ·1··· ... • .. • .. • .... · .... -·· ...... · .............. · ............ · ...... · .... ·To·g=ira·nsfo·rm·ed .. ·S·iai'i·s .. ii·cs· .......... ·· .... · ........................................................... . 

.................................................................. -............................................ -......................... -................... _ ................................... · .. · .. ·· .... 1 .. _ .... ··_· ...................... ·· ............................................................. -.................................................................................... -.......... _ ............ _ ........ _................. ..._--........ _ ............. .. 
Minimum 0.0086 Minimum of Log D -4.75 ................... -...................................................... _ .......................................................................................................................... -.. · .. _ .. ·· .. 1 .... · .... _ ...... · .... · .............. ·· ...................................... _ ....................................................................................................... -.... -... -... -... -................................ .. ....................................... .. 

Maximum 0.0305 Maximum of Log Data -3.49 
............................ -.................................................... _ ............. _._ ... _ ..................................... _ .................................................... · ...... · .. · .. 1 .. · ............ · .. · .... · ...... · .. ·........ .. ............................................................................................................................................................ _ .................................................................................... -................ . 

Mean 0.0123 Mean of log Data -4.486 
..................... - .................................................................... _ ... _ ..................................... _ .. _ .............................. - ...................................................... _ ................. ] ......................................................................................................................... _ ..... _ ... _ ................... -.............................................. _-............................................... .. 

Median 0.0096 SD of log Data 0.386 
.............................. _ ................................................ _ .. -............................................... -.......... -................................................. ""si5 ...... ·_· .. ·O-:-cl·

065
1 .. _ .......... · .................... · .. _ .... · ...... · .. ·· ...... ··_ ........... _ .................................................................................... · .... · .... · .... · .. ·_· .. -........ · ........ 1· ........ · ...... · .. · ........ ·· .......... · .. · 

........ -.................................................................. " .................... -.. · .. · .................... · .... ·coeffi'cient-of\/ari'ati·on ........ · ........ ·6:534 .............................. -... -... -............................................................................................................................................. : ..... " .................................................................. .. 

................................................................... _ .................................................................................................................. _ ... _ ....................... · .......... ·_ .. · .................... 1 .................. ·_ .................................... · ....................................................................... -....................... -............................................................ + ......................................... . 
Skewness 2.369 I 

............................................................ _ .... _ ....................................... _ ........................................................................................................................................ _ ........ _ ......... _ ....................... _ .......................................................... _ .......... _ ... _ ... _ ...... _ .. _ ... _ ................................................... _ ..................... 1... ....................................... . 

....................................................................... _ ..................... _ ........................................................... _ ........................................... · ........ · ...... Releva·nt"(i'cC .. Statistic·s ...... · .. ·· ........ _ .. _ .................... -............................. -............................................................ _ .............. : ............................... -.................... .. 

........................................................ _ .......................... _ ......................................................... _ ....... _ ........................................................................... _ ...................... , .................................................................................................................. _ ........... _ .............. _ ....................................................................................................... _ ......... .. 
Normal Distribution Test Lognormal Distribution Test 

-........................................................................................................................ _._ ... _ ............................................................................................................................ _ ................... _ ..... _.-_ ........ _ ........................................................... , ...... , ........... -...................... -........... _ ............................ 1· .... · ...... ·· ........ · .. · ......... · .... · 
Shapiro Wilk Test Statistic I 0.579 Shapiro Wilk Test Statistic 0.678 

................................................................................................. -...... __ .... _ ....................................................................... · .... · .............. 1 .. · .. · ........ · .... · ............ · ........ '1" .. · .... ·" .. ·•• ........ • .... • ................................. _ .................................................................................................... _ ...... _ ....................................................... _ ............... . 

Shapiro Wilk Critical Value 0.887" Shapiro Wilk Critical ValueJ 0.887 
....................................................................... _ ................................................. _ .................. _ ........... _ ................. - .............................. _ ....................................... .1.. ......................... _ .. _ ................................................................................. _ .. - .. _ ...... __ ... _--.-....... _ ...... __ ...... _ ...................... - ................................... .. 

Data not Normal at 5% Significance Level ! Data not Lognormal at 5% Significance Level 
............................................................. _ .......................................................................................................................................................................................... _ ....... {. .......... __ .................................................................................... _ .. _ ....................................... " ............................................................................................................ . 

I 

=~~-:=~~~===~===~=~===::5;;:~~~~~~:i-:=~:~;~~===_:=~=~=::::===:===~~~~~~:;:I:-~~~"~~! 95% UCLs (Adjusted for Skewness) I 95% Chebyshev (MVUE) UCL! 0.0172 

~:~~~=:-===~~-:~~==~=::=-==-~;:~~~~;~~~F=~~:f=-:-~=~-:-=-=-~-=~--=~~~~~~~~~:~]~~~=~~~!: 
:-::~~~=:=~==~~=~~~===-=:==~:~==::==----==:=:===~t==:=:~~==:=~-::-==~==~=::=-=~~~==~=::~-=~==:== Gamma Distribution Test i Data Distribution 



; 1 ~ <~ I:. ~ks~r (bial co~cted) 14.8481 . . Dlta donot fo"~£~!~~~~~le Distribution (0.05) 

nu starl 155.2 I 
..................................................................................................................................................... _ ................. ········· .. ············ .. ······················r······· ................................................................................................................................................................ - .... --..... - .................................................................................................................... . 

Approximate Chi Square Value (.05)l 127.4 ! Nonparametric Statistics 

.~. :' .. ~ ~.".' ........ :.' ... "::~:.: ..... ": ~.:.:: .~~:~~'~-~' .. : ..... :::: ~~j"~~.t~:~~:~~~=~··~f·:~:i:~~~~~a·n.~~l··:· .": '?~ ?~~~t .. : .. ~.~.:: .. : ... :: ... : :~.: ... ~." .. :" ... ::.: ...... ~: ":.~ : '.~:.~ ... : ::.':~.'~.: :.' .~::.':' ". '.: .. ~ .. '~~~~:: ~:~:YY'~'~:IL: ...... ':?~?:~~'~ 
Adjusted Chi Square Value 124.5 ! 95% Jackknife UCL 0.0152 

-::~:-._-~~= .. -~: ~~::~.:~~n;e~~~:~a~~~~t_;~~~~~F.·2-:~~Jl'~_:~~~.::.:~.:~-: .: ••.. ::-.~::~5~:S! .. ;r ~~~;~-~-~~J~~;~ 
Anderson-Darling 5% Critical Value! 0.741 95% Hall's Bootstrap UCLI 0.0298 

:.::::.::::.:~:::::::.:::.:~ .. ~.~.:~~:~::::.:~~.~: .. :::: .. :::~~~!.~~~:~.~~~=~.~~:r.:~:~~::~~~:~~!~~~~:y.~!~:~ ··· .. ::·.?:::~~ .. ~ .... l ... :~.:~::~::·::::.·:.~ .. ~·:.:::: .. :.:.: .... :::::~:.:.: .... ::: .. :::: .. :::::~~: .. : ... ::.:~··::··::·:: .. ~·:~~~~ .. ~:~~~~~:~~ .. ~~~~~~~~:~~~~·~~~·I:·: .... :::.:: .. :::~.:~~ .. ~.~ .. ~: 
Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0194 

::-~:=~:~=~=~:~~~~~~;~;;i!~~~~~=~lt~:~~~~~~:I=~~:~~~==~~~~=!~~~~~~~~~~~~~ =~:~f~; 
95% Approximate Gamma UCL 0.015 I 

:::~:~=-=-~==:::=~~=~:~~~~~~~~~:~-~~~~ ==::~~~~3 ==~:=~~::=~====~==::~:=::=:=~:::::==::=:==F=~= 
................ _ ............................................... ······-.. ····· .... ·PoientiafIicI"·to··"U~;-e .. ·· .. ·· .. ········· ........................................................................................ _._ ...................................... ······ .. ······ .. · .... ···· .. ····· .. -··· .. · .... ·Lise .. 95·o/~···Stu-dent's:iTibCr·· .. ··· .. ···Oj)"1·S·2· 

................ _ ................................... _ ................................................................................................................................ · ................................ Gen·eray·Statls"lics·_··_·· ...... ··_ .. · .................................................................................................... _ ............................................................................................... . 

-~~=~==~~:~~==:~~~~~~==~~==~=~~~I=~:;~~l:~===~==~==~===:~=~~~~~~;~~I~i~~i= Maximum 0.0389 Maximum of Log Data I -3.247 

===~==~~~~====~:=-=~~-=~=~~=;~~E.I§~f==~===~~:~~~~~~-====~~~~~~~~~l=~~~ SD 0.0069
1 ............................................................................................................... · .................. C·oefflclent·ofVa·ii·atlon ............ · .. · .. ·O·:·S·13·T ...... · .. · .......... · .... · ...... · .. · .............. · .. ·_ .... · .. , ........ ·· .... · ........................................................................... _ ............................... __ ............. _ ........................................ .. 

................................................................................................................................................................. _ ............ , ....... _ .............................................. , ............... j; .............................. _ ................................................................................... - ....................................................................................................... , ....................................... .. 

Skewness 3.652 ! I 
............................................................................................................................................................................................................. , .......... ..1 .......................................... '-.............. _ ................................................................................................. _ ........................................................................ _ ................................................ _ ..... _ ......... . 

............................ _ .................................... _ ................................................................................................................................................ ·Rei"evant··UCi .... ·Stat·lsti"c·s ............................................................................................................................................................................................................... -... -.. 

.......... · .... · ...................... · ................................ ·· ...... · .. ·Norma' .. "Dis"l"ilb"utio·nTes"l ...... · .... ··· .... · .. · ............ ··· .......... ·· .......... : .. · ................ · .. j ........................ · .................................... · .............. ··"[09normaf"6Ts .. trlbu"li'on .. "Te·si .. · .. · .......................... · .............. · .. · ........................ .. 

...... _ ........................................................................................................................................................................................................... 1 ....................................... 
1 

........................................... - .............. , ......................................................... -.. -_ .... · ...... · ........ _ .. · .... · ........ · ...... ·_ .................... · .......... ·· .. 1 ..... · .... ·· .. · ........................ .. 
Shapiro Wilk Test Statistic 0.461 l Shapiro Wilk Test Statistic 0.602 

1 . 

95% Student's-t U 0.01661 95% H-UCL! 0.0157 
........... - ...................... _ ............................................ - ............................. - ............ - ......................... m •• _ ........................................................ _ •••••• .............. •• •• • ... • •• • •••••• • .......... ·i····-··-·· ...... ··~ ....... -_ .............. _ .. _ .......•................ , .................... ¥ ........................................... ¥ ........... ~.-~-.... ~ ... ~ •••• - ...... - .................................. J.-....... __ .................... -.. .,.-

95% UCLs (Adjusted for Skewness)! 95% Chebyshev (MVUE) UCL! 0.0181 

::::~~:::==~~:==::::.~~::-:~=::::~~~~~u~~~~::~~~~I::::::~~2r:=:::::-=: .. ~-:= .. :=:~~=:~~~~~~~~~~~~~!~~~~t~-~jj~~~ 
95% Modified-t UCLI 0.01691 99% Chebyshev (MVUE) UCLI 0.0242 

.......................................................................................... _ ...................................................................................................................................................... _ ................. 1" ............................................................... - ........................................................ , ... _ ...................................................................................................... _ ........................ . 

I 

:~=~:~===~:=:~~==~:~=-====~~=~~;i~~~~t=~=~=~====:~=~=~~~~=~~~~~::~~===:==~~=: 
, ! ............................................................................ · .. AP·i)"roxi"m·aie· .. chT .. s(l"uare .. ·vaj"ue .. (6sYr .... ·1·67j~ .............. f .... · .. ·· .................. ·· .................. -· .. ·· .... ··· .. ·~No·nparametric· .. Stati5tics ............................ _ .................. . 



~;~;t~!~g~~;,J~~;~;~~ifi~~~c~ll;~&~jb3~51;" ; ~ I' . L . .. ;5£ CLTucf :o:~{~i 
- .. ............ ..... .... . " -. . -. -.. -.... -.. --... -.... -, ............. -.-.- .. .. -.......... -' -.. --.. -...... --_. -........ J...... . .......... _, . J.... ., _.-.-.... .. ... . ................................................. .. ......... -....... ... -. . . __ .... _...... .. ... .......... . -...... -, ................... .. 

Adjusted Chi Square Value: 164.5 I 95% Jackknife UCL 0.0166 .................................................... -............................ _ .................................. -...... _ ....... _._ ................................... _ .... _ .. , .... -................... l .. · .. _ .... __ ...... · .. _ ...... I{ ...... · .......... · .............. _ ........ -· .................... · .... · .... · .......................... ,g·S·%· .. S'ia'nci"a·rd .. ·S·o·otsti-·a·p .. 'UcL/ .... · .... · ...... ·O:01·S2 
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Anderson-Darling Test Statistic! 2.57 95% Bootstrap-t UCL 0.0251 

~~~~~~=~~~~~;~~~~r~~~;~~;~i~-=l~ir~~~~~~:~~~=~~~~~~~~~ill;~~~1~~;i 
Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0211 
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Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0308 
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.. , ............................................................... ,_ .. _ .. _ ............. , .... , ...... , ....................................... , .. , ..................................... , .................. , ................. L .................................. , .............................................................................................................................. , .... _ .................. , .... "' ............ , .............. , .................................... , ...... ~._ ............. ,_ .......... .. 

Potential UCL to Use Use 95% Student's-t UCL 0.0166 
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....................... , .... _ .. , .................. -.... -............................ , ............ -...... , .... · .... -............ -· .... ,-.. _ ............ , ........ · ........ ·-.. MaXliTi'u·m .. · ............ -·0:·192 .................. , .......... , ........................................... -....... ,--.-.......... , .. _ .. , .. -.. · .. _ .... · .. , ....... Maxi"iii .. um ... ofLog· .. Oata' .. ' .. ·-·~I65 ...... ' ...... · 
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... _ ............. _ .......... , ...... , ............... , ............................ _ ..... __ ........... _ .......... · .... · .... · .......... · ................ -........ · ........ ·· .... -Mecfian· ............... , .. 0':0056 , ............................ _ ....................... , ............ -................. , ....... , ...... · ............ , ...... , .......... , .................. _ ............ s"[j .. ·of"io·g· .. D"atii , ........ · ........ iig-........ .. 

SD 0.0465 

.............. _ .. , ............. , .................................................. -...... __ ... -........ -.................. _ ...... _ .... , .......................................................... · ...... ·"R'ei"evantTjC'C .. Staiistics--.... · ........ ·-............ · .. ·· .. · .......... , ..... , .......................................... , ......................................................... , ...................... , ........... , ........................ . 
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Shapiro Wilk Test Statisticl 0.303 Shapiro Wilk Test Statistic 0.476 

............ , ......................................................................... _ .. _-........................................ , ............................. _ ... _ .... -..... -_ ....... , ............. -·-.... -· .. ·_· .............. ' .... ·1'· ... ' .................... · ............................ , ....... , .......... _ .......... , ............................................................... , ........................... , .. _ .. , .............................. ] .... _ .......... " .. , ................. .. 
Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887 ............ , ...... , .... , ......... _ ......... , ..................... , ....................... _ ............. , ... _ ................... , ...... _ ... , .................. ____ .... _ .. , .. __ ... __ ............... .J ................ , .................................... , ....................................... , ..... _ .... _ ...... , ....... __ ............................... , ................................................ _ ............ __ , ................................................................. .. 

Data not Normal at 5% Significance Level ! Data not Lognormal at 5% Significance Level 

.. ·_ .... _, .............. ·_ ........ , ................................ Ass·lJ"mi"n·gN·orma'j"" .. 6i·stri'butlon ................ · .................... ·· .. _ .... _· .... · .. · ................ · ... · .... , ........ · .... · .. · .......... · ...... , .. · ................ As·s"iJmlng .. Log·normafijlstrib"uti'on ........ · .... -·-.......................... ·· .................. · .. .. 

I .. ::~-.: ... : ... :?:.:~~~~: 
, 95% UCLs (Adjusted for Skewness) 1 95% Chebyshev (MVUE) UCL 0.0228 

95% Modified-t UCLI 0.0403 99% Chebyshev (MVUE) UCLt 0.038 
....................... -.... ~ .......................... -.-•... -... ---.................................. ~ ............. --.-.. -... -.................... "" ............................... _ ....................................................... __ ... _-_ .................................................. -.......................................................................... -_._ .. _ ............................................................... -........................................... - ... - .... _ ... . 



c;~~; .1 ";': ~td~~~~-~~~i~~ 5~ eliliea, va;J - o,n~ ..•. ~ ....j:~J;:,". 95L ~a,i'~ Bolistra:ucd' . 0,313 

: __ :~~~===:::::::.-===~~,§~~~~~~'2'~2~.s~~~~t::~~~~T~~~~=~-=·:::::-~=-=--~~~~~~~~~~~~~~~~,:1:=-~~~--
Kolmogorov-Smirnov 5% Critical value} 0.224 I 95% BCA Bootstrap UCL I 0.0529 

..................... -.................. _ .............. _._ ....... _ .................. _ ... __ .... _ ................. __ ..................................... , .................... -................................... _._ .. ···········-···························i·············· ..... -...... -........................ -... -..... -.......................................... --........................................ -.. -............................................. _ ........................................ -.... _ ....... _ ... . 

Data not Gamma Distributed at 5% Significance Level I 95% Chebyshev(Mean, Sd) UCL! 0.0686 
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....................................................... ·················Ass·umln .. g···Gam·iTl"a···6isiiTiJijiit)"n .......................... ..1. ...................................... "1"" ............................................. ··················· .. ······························99%·ch·s'bystisv("Mea·n:···s·d)""U·cLl ·················o·:T34· ... . 
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................................................................... _ ........................................................................................................... ······_····· .. ········· .... ········· .. ·········Gen .. era'j""·St8tlstlcs·············· .. ····· .. ·············· .. · .. ······· .. · ................................................................................................................................................................ _ ............ . 

Minimum 0.0068' Minimum of Log Data -4.984 l 
.. ~·~·::::·~:~·::·~:::~~:~:~:~~:~ 

........................................................................ -..... _ ................. _ ..... -................................................ ·· ...... ··············Maxi"mum · .. -..... ·0-:80"4· .. · ...................................................................................... _· .... ·· .... ··· ........ · .. -.. · .. · .... -.... · .. Max'fiTi"lJ'iTi .. of .. Co·g .. '[)"ata .. · ...... ··="o~ .. 2·1·8 .. ·· .. · .. 
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.............................. _ ................................. __ ............................... _ ... _ ...... _ ............ -...................................................... -._--............ , ............ - ............................. -.... __ ........ .................... -.............................................. -........ ~ .......................... _ .. _.-................................................... -................................................ . ................ -........... _ ... 
Median 0.016 SD of log Da 1.651 

SD 0.201 
............................. -................. _ .... _ ..... _ ....................... · .. ·· .. · ... · ........ ········· ........ · .... CoefflCi"ent .. ·of\ii3·ri"atTon · .. ·· ........ · .. T786· ...... · .... ····· .... · ...... ·· ...... ·· .. ··· .... · .... ·-···· ....................................................................................... -......... _ ... -.................................................................... -.... __ ..... _ ...... .. 
................................................................ _ ............................................................................................................................. _ ........................ ] ....................... · ......... ·· .. · .. ··1 ...... · .... ·· .. · .. · .. ········· ............ · .. · .. ··· .... · .. · .............................................................................................................. -........................................................ -............................... .. 

Skewness 3.01 ! 
................................... _ ......................................................................... _ ............................... _ .................................................................................................................................. _._ ........... _ ................................... _ .................. _ ................... _ ... _ ...................................................................................................... 1... ........................................ . 

Relevant UCL Statistics 
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Assuming Normal Distribution Assuming Lognormal Distribution 
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................................................................ -.-......... · .. ···· .. ··· .......... ,,· .. · ...... ······ ...... 9·S-%·Adjusted=CLf .. UcC ........................ _.-............... -.................... -_ ..... _ ................ · .. ·97'j5·% .. ·C"hebys·hev··("M\iLJ"E~)""UCL .. ··-.. · ...... ·6":42~f .. 
........................................................................... · .. · .. ···· ...... ······ .... -...... · .. ············ ...... ··-.. ·9·5·o/~···Modi'f1e<j":t"Uc"L .. ··· .. ·0·:·2·07' .. · ........... -....... -...................................................... ··· .... ··· .. ·· .... · .... ··99%···Chebys"i'ev··(·MVUEfucC ··· .. ······ .. ····O-:ifff .. · 

==:===~=::~~=:::::~~:=====~=~~~~;~~~~~2T=:::~~~t:::-=_~~.~~~~~~~~~~~~~~~~~~~~!=:=~:_= 
Theta Star 0.25'1 

................... _ .. -............................................................................. -........... -.-..................................................................... _ ..................................... · .......... -· .. · .. t··· ...... ····· .. ··· .... ······ .. ··· ........ · ............ · .... · .................................. _ ........ -................................ -................................ -.................................................................................. .. 
Approximate Chi Square Value (.05)! 6.872 ! Nonparametric Statistics 

... :.: ... : ... : .. :.::::~~.:: ... ~:.:.:~ ...... : ... :: .. ~.:::.:::: .... :.:.~ .... ::: ... ::: .. ::~~ .. ~:.~~~~~~~::.~~~~~~~~~~.~~~~~~~:~.~~:I.:~·:::·:.::·:::?::~~~~t~·:.~::=:::~::.::: .. ::::.::::: .. ::.~::.::::: .. :.::.:.:::.::.:::.::~.::.~::::::~.~ .. ~.::~::.: .. :::.::::.::~::::.:::.::::::: .. : .. ~~:~~:·~_~! .. :~.~~I:·~:·::::::.:?:::~~~:·:. 
Adjusted Chi Square Value! 6.285 I . 95% Jackknife UCLj 0.201 

.............. -............................................... -................................ ~~.~.=.~~ .. ~~~~.~.~.~.~.~.~ ... ~.=~.~ .. ~~.~~·~·~~·~:i ........ ·· ........ ·~ .. :·~·~~··j· .. · .. ··· ...... · .... · .......... · ........................................................................................................ ~.~.~ .... ~~~~~.~.~.~~.=~ ... ~.~.:.L ............... ~.:.~.~~ .. .. 
Anderson-Darling 5% Critical Value! 0.796 I 95% Hall's Bootstrap UCLI 0.492 

.... --...................... ----................. - ............ - ..... - ........ _ ............................................................................ ··-····· .. ·· .... ·· ........ ···· .... ·· .. 1······· .... ··-· .. ···· .... ···· ........... + ............... -...... " ...................................................................... _ ..................................................................... " ..................................... ~--.................................. .. 
Kolmogorov-Smirnov Test Statistic 0.27! 95% Percentile Bootstrap UCLI 0.201 

................................................................................................................................................................ ·-·· ...... ·-............ · ............ · ...... ·· .. ·1 ........ · .... ···-...... ·· .. ·· .. · ....... L .................................................................................... __ ............... -." .......................................... · .... -·· .. ·· .... ·· ....... ·· .. ·· .. · .... ·--"· .... · .. 1 .. ·· .. ··· .. ···· .. · .... · .............. -... 
/ Kolmogorov-Smirnov 5% Critical Value 0.227 I 95% BCA Bootstrap UCL 0.236 

........ - ........................................................ -.... _ ............................ _ .......... - .................... - •• -.-.................................................... .1 .......................... _ ............. , ............. - .............. - .......................................................... - .......................... - ... - .... -.......................... -.................................................. 1".--" ................................ .. 
Data not Gamma Distributed at 5% Significance Level I 95% Chebyshev(Mean, Sd) UCL! 0.332 
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General Statistics 

l·::·:::~~·~:::::~:~ .. :···: .. ::·:: .. :·: .. Minimum 0.0061 Minimum of Log Data -5.116 
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Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887 

······ .. ············· .. ······ .. ············ .. ···"Data·n·otN·o·rmarat .. S(jrSf~j'n·lfi"canceTever·· .... -.... _ ......... _ ......... ·· .. ······· .. _· .. ·· .. ···· .. ····· .. ····Oati:i····n'ot .. Log·no·rmaf·at·S% .. SignTficanceT:evef· .. ··························· ......... . 

-::~~===~:~~-=;~~;~;~~~~i:~~~~~~C::O~~~7~ =::=:~=~:===~=~-~;;;;~~;~;;::;-= =:=:~~ 
.................................................... __ ............ _ .............. _ .............................................. - ............... --... -.--'-................. '1" ................. - ...................... -.-.• _ ......................................................... - .......... _ ................................... _ •.• - ..... _ ......... _ .•.•• _._ ........... _ ..... -........... -..................... . 

95% Adjusted-CLT UCLj 0.0185 97.5% Chebyshev (MVUE) UCL 0.0233 

.......... _ ................................................ _.·· .. ···········Gam·ni"a···Oistrii)"utl·on··Tes"t···· .. ·-.. · ......... -....... _ ................................................ _ ............. -...................... -............... · ...... · .. ··_··········-· .. ·i5"a·i8·j)'is"tifbuti'o·n·· .... ········· .......... _ ....................................................................... . 

.......................................................................................... -....... -..... -.... -........ ···i<·sta·r·(bias···corre·Cied")1····-'··-···rS5S"· ······· .. ····· .. -···· .. ···6~ita··do-not-foliow··a··6isc·ernahi·e .. Oistributi"o·n··(6jj'sf··· .. ························ 

nu star 59.5 
............ -............ -................. -.-.. . .. 'Ap'p'roXl'mate"Ciii 'S'qu~ire-Va'lue '(05")1' .... '42j'if ................................ _ ............................ 't~ionpaiameiric ·Statlstlcs· .. ······ .... · -..... --............................... . 
.. -... " ....................................... -............. ·······AdJusie·d·C9vei"·ofSig·nifica·r;celf ............ '()":'0'335, ..................................................................... , ................... ······ .. ·· .. ·95o/c, .. cCfUcL:l .. · .... -'0:0"1'67 
.. •• .~_ .......... _. .... ••• ••• •• ..... • ............................... __ ... _ ...... __ ••• _._ ................ m ..... _ ... _ ...... ' ._. .., ............... _. J ... _. _.... .... '" ......... . .... . ........ , . ........ ' ... __ ............................... _.. . ............ _ .................. ,,_,,_ ....... _ .......... ' ........... . 

Adjusted Chi Square Value 41.15 95% Jackknife UCLJ 0.017 

-~:::-~ __ -:_:-_-_~:~-==-~~~~~~~;~ii~~~t~l;ll~=~~~ ---~~~~~~-:~~~=--~~-~~=~~~~~~~~1~~~~~1~~~f;~~ 
Anderson-Darling 5% Critical Value 0.749 I 95% Hall's Bootstrap UCL 0.018 

.. ~~.~.~ ... :.:~:.~.~~~::.:::.:~:.::~:.~: ... ~~.~.:' .. :~·~:~.:.:~:: .. ~~~~~~~~.~~~~~~~~.~~~2.~~~.~~~~~~~~~I~.~.: .. :~?:::~~.~J:~.:~.::~.::.:::.~~::::::.:~~~~ ... :~_~~.: .. ~ ..... ::.::.~:.:.:::: .... : .. :.: ........ :~:~~'~:.:~:~~~~:~~:i·~~::~~~~~~~~~~~~:~lr~~::·~·~:··:?~·~~~~· 
Kolmogorov-Smirnov 5% Critical valueJ 0.218 ] 95% BCA Bootstrap UCL 0.0194 

················ ... ··· .. ···Oata··not .. ·Q·a·m·ma· .. O'istri"!Ju-iecfat··S%···§fgn-ifica-nce .. Level"··· .. ·····, .. ············l ....................................................... ··-····· .. ···· .... · .. ·············SS%··Ch"e·bysh-ev("fv1ea·n; .. ·s·dfTJcCl' .. ······· .. ······cf6243 

-------------------ASsumj;;g-Gam;;;aDiStribUtiOri------~---------T--------------------99%-CtieiiYsh-ev(-Mean-:-Sci)UC1r-O:D39a 

95% Adjusted Gamma UCL1 0.01761 ~ 

Potential UCL to Use ! Use 95% Chebyshev (Mean, Sd) UCL! 0.0243 



General Statistics 

Number of Valid Samples 16 i Number of Unique Sampiesl 14 
...................................................................................... _ .................................................................................................................................... ~ ....... - ....... - .............................................................................................. -............................................ -................................................... _ ................................... _. __ ... 1' ........................................ .. 

......... , .......... , .............................................. __ ... _ .... _ ........................ _ .. _ ........ ___ ~. __ .. _._ ................................................. _ .... ____ ................................... _ ................... .1 .......................... ___ .. ____ ..... _ ........ __ .. ~ ............................................................... _ ...................... " ................................ __ ................................. ..t ............................. _ •••••••••••• 

................................................................................................................................ _ ............................ _ ...................................................... · .... ·T ................ · .......... · ............ ·l· .............................. , ............................................................................................................................................................ _....................... .. ........................................ . 
MinimumI1.5950E-4 Minimum of Log Da -8.743 
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Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 
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nu star 68.25 
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General Statistics 
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Coefficient of Variation 0.593 
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Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 0.0136 
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Theta Star 0.0019 

nu star 161.9 

Approximate Chi Square Value (.05) 133.4 Nonparametric Statistics 
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Adjusted Chi Square Value 130.5 95% Jackknife UCL 0.0126 
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Kolmogorov-Smirnov Test Statistic, 0.307 95% Percentile Bootstrap UCL 0.0128 
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I 97.5% Chebyshev(Mean, Sd) UCL 0.0193 

95% Approximate Gamma UCL 0.0122 ] 
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! or 95% Modified-t UCLl 0.0129 
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Number of Valid Samples! 16 j Number of Unique Samplesl 16 
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Raw Statistics i Log-transformed Statistics 
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Minimum 1 0.00991 Minimum of Log Data i -4.615 
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Mean i 0.0722]' Mean of log Data! -3.552 

........................ -.................... " ..... """.-"-".".,,,," ......... -... -.. " ..... "."-........ " ... "" .... -"""""."""."."""""" .. "." .. ,, ...... """ .... """".""." .. -""-".{.-"" .. -"""." .. " .. -"-,,.-,, .. ------"-""." ... "-----.. -.. "-.".-,,--,,----..... -,, .... ,,.,, ... "-.-.. -" ... "." ....... "" ..... "." ..... " ......... "".,,-""---".,, ... -·"·-·--",,··,,··,,,,· .. ····· .. ···t .. ··-··---,,·--·,,···,,·--··· .. . 
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95% Adjusted-ClT UCl! 0.134 97.5% Chebyshev (MVUE) UCL 0.215 
" ...... " ............................................ --......... -.............. -..... -.......... ·-·-.. · .. · .. -·-............ ·"9·s·O/~ .. Mo(j'ifie"d=i .. Lj'cLl .......... --0":1'23'''' -""." .......... " ... -.... " ........... " .............................................. " ........ 99% .. ·ch'eiiyshev"·(MVUE)ij"CL .... · ........ · .... 6~·304 .. .. 
.............................. __ .... " ............. _ ................... _" .... " ..... "." ....... _ ...... _ .. " ....... _ ............ _ .. _ ••• _ .................. " .......... " .............. "" .............. " .. 1. .... _ .. " .............. "_ .. ,, ......... _ .. _ .... __ ............................. _ ...................................... __ ... _ ................. " ........... _._ .......... _ .......... " ............. _ ......................... " ..................................... " .... _ ... _ .. . 

.... " .. · .... _ .. " .... -.... ""· ...... " ............ ·· ...... · .. ·,, .. · .. ·· .... ·Gam·maDlstri'tiuti"on .. Test"· .. ·""" .... " .. · ........ · .... " .. "· .. -.. -.. · .. ·" .. ·,,,, .. ,,-· ..... " ... ""--·""" .. · .. -··-,··""··""·-·-""-.. ,,·-"-"",, .. ,, .... ·,, .. """""Drii'ia""[)'lstiibuiion .. · .. -.... ·" .... """ .. " ........ · .... ,,,,· .. -·· .... ,,· .. ·-.... "-.. " ... --.. -,, .. .. 
""" ... "."".""""""""""""-" ...... -........ -.. """ .......... " ......... ,, ...... ··"·"·-.. ",, .. ,, .. ··· .... ""kstar-·(bTasu·coirecte·,ij·''' .. -.... ·-·-·0':'S·7j··--""""'''·''''''''··'''''''·iS'a·ta''do-noi'follow''a''·6i'sc·erna-ble"6is·tiibuti'o"fl .. ·(ojj·sf·-.... "-.. · .. ·--" .... ·" .. 
... "" .............. _"_ ... _ ............. """. ___ ...... """ ... _",,,,,, __ .. ___ .. """'-"""""-"-"'''''''-'''''''.'''''''-''''''''''''''''''Th'eta''S.tar "."'.'''''''''6:'1'25'- "., ... "" ... ""." .. "._" .. ""_uu.".".u._" .. "u"""." ... _ .. u .. "",, ...... """""" .. " .... """""_ .... ".""_ ... _".". __ ._"""".""."""" ... ,,,,,,,, .. ""._""" .. """ .. " ... _""" .. " ........ u .... . 
........................ _ ••• _ ........................... ~ ... u ••• ................. __ .......................... _ ••••••••• ,._ •• - ................ ".,. ................. _ ............................ -.-............ - •• - ................................. - ....................................... " ... y ...... , ....................................................................................... _ ...... _ .... - ........................................................................ _ ••••••••••••••••••••• -."' .................... . 

nu star 18.48 

Adjusted level of Significance 0.03351 95% Cl T UCl 0.118 

~:==~::==:==:=::==::=~~~~~~~~~~~y~!~~ =-~~=Il.:::::·:·~:.::~ .. ~:~~~: .. ~ .. ~ .. :~ .. ~~: ... :: .... :.:: ... : ... : .... :: .... :.:: ..... : .. ::~=: .. ~: .. ~::: ...... ~:: .... :, .. ~~-~~~~~~~:~~~~.:~~~~~ :: .... ::::.:::: ... ~_:,,~~2~ .. 
95% Standard Bootstrap UCl 0.117 

--------"." ..... " .. -.. -...... -........... " .... -....... -.................. " ............ "-Ande·rs"on':D'ariTng-T"est·Staiisiic ·" ...... · .. --.... {828"1·-.... ------.. ,,·,,",,· ...... ·,,· .. -.. -· ...... · .... · .... · .... -.... ·-· ............ ---...... · .... " .. · .... -.. · .... ·· .... · .. ·S·S%·"So·otstrap:tTici"· ................ 6373 .. · .. 
.... · .. · .............. ··· ........ ·-· .............. ·-.. -.. · .......... -...... · .. ·-j\nderso·n:·bariirlg· .. 5O/~ .. ciiticafvaiLj'e ·-...... -· .. -6:·7'82 ..... -...... -... ".-...... " .. " ....... --........ ---.............. -................... --.... · .......... · ...... ·-·s·S% .. ·H"aiiis·Bootstra·pTi'c '"'-0':1'4'1''''' 
.. · .......... ·· .. ·· ...... · .... --.. " ...... · ........ -· .... ·" .. · .. · .... --.... ·" ...... Ko'fmo·g .. o·rov·~s·mTr·nov .. 'Tesis·tati·stic .. · .......... ·6:"3's2· .. T ...... · .. · .... · .. · .... · ...... -.. · .. · .............. " .... ·" ...... ·'-.... · .. · .. · ................ · .... s5% .. ·P·ercent"e .. Bootstra·p-·Lici .. ·--...... -0·:'1"2 .. · .. · .. 
· .......... · .... · .. -.. ·" .... ·-.... ·-.. " .. · .......... --.. -.. " .. -Kolmoi)"o·rov=sm'lrn·ov·"s'% .. ·crit'icalvaiu'er .. · .... · ........ 6:22S-T ........ ··· ...... -.......... -............. " ...................... " ......... " ...... " .......... " ... -........ · ...... s·5"%-scA· .. i:iootstrapTicL" .... ·-.. -...... tJ':1·34 .. · .. 
·-.... · ...... · .... · .. · .... Data"·n·ot .. ·Gam·ma .. 6Tstrl·bute<f"at"'S·%·STgn'ificance .. levej"---.... " ...... -........ r· .... -.... · ...... · .. · .. , .... · .. · ...... -........ · ............ -.. · ...................... -95%·'Cheby·s .. hev(Mean: .. Sdj'"LicL .. ·_· .... ·-.. -6-:-:1's3 .. · .. 
.... -.............. -..... " ................................ -....... " ................... " ................ -...... -.. --.. -.......... --.-.-... -.... ", ...................................... · ...... · .... r .. ·-· .. -... -.. -...... ·--...... ·

T
·-................ · ........ --........ · .. ·_ ............... -...... _ ........... -................. , .................. _ .......... -........ ".-.~ •• - ..... - .... " .... " ........................ - .............. _ ... __ ....... " ... 

, 97.5% Chebyshev(Mean, Sd) UCl 0.245 

~~~:~:-:~~~~~~~:;i;;~~~~:£~;T::~~:~~:~~~~-~:~~;~~~~~):~~~~~~ 
...................... _ .... "" ....................... "" ...... " .. _._ ..................... " ....... " ....................................... " ...... , ....... " ................... _ .......... _ .. _ .............. ..1. ............................. .. 

Potential UCL to Use 

General Statistics .......... " ........... " .. " ......... " ........................ --.-......................... "."." .................... -........ " ....... -" ........ -...... " ..................... -.................. , ................... " ........ -........... , ......................... --..... " ... "." .. -.... -.-..... -... -..... " ............ " ... -.. -.. "." ......... -... -.. -.............. " .... " .... -.-............... -........... " .............. --... r-.... ·-·-.. ··_ .. · .. · .. ·" .. ... 
. Number of Valid Samples I 16 I Number of Unique Samples 16 

............................ " .. , ... " ........................... _ ....... _ ..... " .. _ ..................... _ ..................................................... " ................. " ........... " ...................... 1.. .............. _ .... " .................. " ....... _ .. _ .............. _ ................................................................................................ __ ................................ " ..................... _ ....... " .. " ....... _ ...... _1... ............................ " ..... _. 

1 
.. :::·:::·:::·:::: .. :·::~ .. ::::·:::::~· 

Minimum I 6750 i Minimum of log Data i 8.817 
.. --.............. -................. " .. " ...................... -................... -.. " ............ " ..... - ........................... -........................................... ---.... -; .......... ·--:1 .. " .. -··-.... " .... ,,· .. · ...... --···1 ...... · .. -·-.. · ...... · .. -.. -.... --........................... -......... -.............. -... -.. " .................. -.............. -.. -...... --:-... -" .. -.... " .. -----....... ---........... -.. --+-.... -....... -....... --............. .. 

Maximum! 28200 I MaXimum of log Data I 10.25 ................................. ---...................... -................. -, .. --.. " ................... -............ -.. --.. --.. --........... __ .. __ .. _ ... " ................. _ ... _ .. _-.. ---... + ..... --.... " ..... -.... " ..... -.... 1.-.. ,,-.-.. -.... -...... -.. -.. --.... _ .. __ ........... _ ... "_ ....... ,, .... ,,_ .. _ .... _ .... _ .................. _ ...... _ ...... _ .. __ ._ .. _ .... " .................. _ ... _ .... " .... __ ......... _ .. _J. .... _ .... _ ... _ .... --............ .. 
Mean i 13352 I Mean of log Data I 9.427 .............. " ...... -................................ -......................................... -.... " ..... --... " ................... -... -......................... " .............. -....... -... " ... -.... -.. 1-.-...... "." ......... --" ...... ~ ................................ " ........... --.................. -.............. -............ -............... -.. ,,-.--...... -----........ __ .. _._ ... _._ .... _ ... " .. _." ................... " .......... J_ ........... ____ ...... - .. - ........ . 

Median 13200 ! SD of log Data I 0.389 

Coefficient of Variation I 0.415 1 ! 



Relevant UCL Statistics 

Shapiro Wilk Test Statistic I 0.873! Shapiro Wilk Test Statisti 0.944 
........................ _ .................................... ·················· ...... ·· .. ··· .. ··············-.. · .. ···Shapiro"·wilk'··cri·t·icar\iaflj"er··············O'j~·87···r"· ........ _ ............................................. ···········,,·····················_"_······· .. ·,,·····Sh·a'plro"wi"ii<'''Cri"t"i'cafvai'u 0.887 

.............. · .......... · .......................... ·Data· .. n·ot .. N·ormaT'at"·5"% .. ·S-ign·ifi·cance .. Levef ........................ · ...... · .......... " .... ·r .............................. · .... "bata .. ·appea·r:T~o·gnorma'j' .. ai·5%· .. Sign·ifi'canceIevef .. -.......... · ...... · .... -........ . 

=:::=:~=::::==::::===-~~:=~::::~=~~3~~~:~~~;;~ :;ii~~:~=::::~~~~~~~~"~~~~=~i~~~~~~~~i!0~~~~.~~~~~~=~= 

·" .. · ........ · .............. · ...... · ................ _ .... " .. · .................... App·roximate'C'iifSq'uare'-Va"iu's'[,(5) .... · .... 1 .. S·3:-!f ............ r .. · .... ·" .................. " .. · ........ ·" ...... · ........ " .. " .. " .............. ·Nonparam .. etric-Stati·stlc·s ........ · .... · .............. ·· ................ " .............. _ .................... .. 

=~~~~~~~:::~::~~f!!~~!~!t=~~~~~~~:-~~~=~-~~~~~~~~~~~~f~~~ili~ 
.... _· ............ · .. · .... ·_ .. · .......... · .......... · .. · ...... · .. · .......... " .. "And'erson·:'6arTin~i5% .. ·c .. riticai\i'alue .......... · .. · .. ·0·:·74 .. ·_· .... "." ........ _" .......... __ ..... "" ............... " ....... " .................. " .... " .... "" ...... · .... · .. · .. 9·S%" .. H-ai'Fs·s"ootstrap· .. Ci'C'L .. · .. 1 .. S44(f· ......... .. 
.... · .... · ...... · ........ · ............ · .. · .. · .... ,,· ........ · .. · ........ · .. ··· ........ · .. Koi'mogo·rov=s·mir·nov"Ts"st"Sta"ti'stlc .... ·_ ........ '0·:"1"98 ...... ·_· .... _ .... ·· .. · .. _ ........ · ........ · .. · ...... · .... _ .... · .. -.... · ........ · .... · .............. 95O/~·Perce·nii'j'e···So·otsira·p .. 'UCL 1567·3· .............. .. 

.... · .............. _ .... ···-.... · .... · ........ ·· .............. · .. ·Koim .. o·gorov=Sm·irn·ov·S"%·Critic·aT'\i'alu·e .... ·_ ............ 0':·21Ei"" ..... _ ....... __ .......................... --.................. -................................. · __ ·" .. _ .. · .. ·95%··BCA .. S"ootstr:ap·UCL· .... 1·626·8· ...... · .. ··_· 
·"-·""·"""Data"·appe·a"r:"Gam-ma-6is'tiib'u·ted"·at·S·%·"s'i'g'nffica'n'ce T:eveT" · .. · .. · .. · .. " .. _· ...... · .. · .. · .......... · ........ · ........ · .... · ...... · .. · ........ --·95% .. ·Che't>ys·hev('rvi'ea·;;·;·"sdy'lJ'C"C .. · .. 1 .. 9-:3'g·S .... ·_ ........ 

~~-:~=::::~=:::=;~~~~~;~;;~~;;~~;=:::T=::::=~ ~~:=:==:::::~:====:~~~~~t~~~~~:~ ~~~1r=~ 

1··::·~::~~:~~::::~· .. :::·:::·~~~~ .. 95% Adjusted Gamma U 6325 i 

:-::==~~=:~==~~~~~i£~~~=~=~=:=::=l======~=~~~~;i~E~~~~~~~i;Ji~~== 

........... " ... _,,_._ ......................... _ ....................................... ,,_ ............. _ ................................ _"._ ........................................... · ........ ·· ...... · .... · .. -.. · .. Gener~ij"'Staiis·tics· ............ · .. · .................................... _ ...... _ ............................................ -................................................................................................... _ ...... " ....... . 

........................................ _ ...................... _ .......................................................... " .. " ........................ " .......................................... · .......... · .. ·-............ · .... · .. · ...... · ...... ·· ........ · ...... 1 .... · .... · ........ · ........................................................................ _ ........................ -...................... " ....... _ ......... _-............................... _ ............................................................. .. 
Raw Statistics Log-transformed Statistics 

........... " ..................................................................... -....................... "._ ................ " .............. _ .................................. _-... " ............................. 1 ........... --........................ 
1 
...................... '' ........... -..................................................................... " ............................................................. _."." ............................... " ....... , ................................ _ .... _. 

Minimum 1.2400E.,4 Minimum of Log Datal -8.995 
...................................................................... - ......................................... " .. -.......................................... _._ ... _ ....................... " ....................... - ................ " .................... j. ....... _ ............................. " ......................... _-.................... _ ......................................... _ .. " ........... " ....................................................................................... _" ........... " .. .. 

Maximum! 0.00701 Maximum of Log Data -4.956 
.......................... _ ........................................................ " ............................................ " ........ _ ................................................. ·· ............ " .... · .. "1 .... · .. ·· .. · .. ·,,···_· ...... _ .. · .. · ....... -.......................................... _ .......................... "."."."." ............................. _ ......................................... _ ..... " .... "." ............ - ....... _ ........ , ............................ " ............ . 

Mean 0.0010 Mean of log Datal -7.845 
....................... " ............................ _ ............................................ _ ........................ " .. : ............................................................ " .................................................................... " ................................. " ............ " ........ -.............................................. _ ............. -·_ ................ · .. ·" ........ · ......... · ............ · .......... · .... · ... · .... ·" .......... ·1 .. -.................... _ ....... -.... . 

.. Median 2.4000E-4 I SD of log Data! 1.198 

I' :~: .. :.~~ .. : .... : ... :.~ .. ::: .. ::: .. :~: 
Coefficient of Variation 1.926 I 

"." .... _ .............. _ .............................. " ................................. -.. " ............... _ ........ " ..... """ ........ _ ............................................... " ........ · .. · .... •· ...... ..,_ ........ · ........ ·_ .. · ........ · .. · ...... i" ............ ·· .. · .... ·" ...................... _ .... " ..................... " ... -... _ .................................................................................................................................. + ......................................... . 
Skewness I 2.71 I I 

•••••••• ~ •••••••••••• ---•••••••••••••••••••••••• ~ •••••••••• -_ ............ _-_ •• __ .................. - ............ - ••••••• _ .............. _ ............................... - •••••••••••••••• _ ••• _ ••••••• - ............ _ ••••• _-_ ••• _ •• _ ••• - ••• , •••••••••••••••••••••••••••• _ •••• __ •• _--_ •••••• _ •••••• _ •• __ •••••••••••••••••• y .............................................. - ••• - ••••• - •••••• _._._ ........ _ ................ _ .. -_ .... _._ .............. , •••••••••••••••• _ ......................... . 

Relevant UCL Statistics 
.......................................... _ ............................ - ......................... _ ...... " .... _ .. - .. " ........... " .. "" .... " ......................................................... ,,_ ................................................ '1' ....... _ ....... _ ...................................... " ........................................ _ ......... " ........ _ ........................................ - ................ " ........... _.,,_ ........................................................ . 

Normal Distribution Test ! Lognormal Distribution Test 
....................... _._ ........................................ " .................................... · .......... s·h'api'ro"\Niik .. Te·st .. Statisti·cr .............. ·0':·~j'93 .... ·\ ............ · .. · .. · .......................... · .......... · .... · ........................ ·_· .. · .. · .. · .......... · ........ · .. S·ha·plro .. wi"ik'Tes'i'Stati'sticl" ............ 6~·8·64 .. -



\;j;';jl::~. "';ij;Sl;;~;~~1~i~1£;I~~~i~~'~"f~~I~E'%~:~!;'I:~i,;\,Wl~( ,.lit~~~~1~hl:ir;'\lVi;"k~~~~~'\/~'~el 
....................................................... __ ............ _..... . ............. _ ............. _ ............ _ ... _ ............ _ ....................... _ ... _ ................. 1 ............ _ ..... _ .................... ~_.. I ........ _ ... __ ._ ................ . 

Data not Normal at 5% Significance Level ···-"j)·ata-·ii-oi·Lo~i"no·iTIl"afiii··5·%···s·i~i"n·ifica·nce·'Lever" 

0.887 

i 

............................................ -....... -.··-··-·-·········ASSlJ"m·inii·N·o·riTl"aj···"j)"istri"f'lJ"tion····················-_······-·······················-····-·····l·········-·-·-············ ···-·············-··········-··As·sumfng··LoiinormaT6isir·ibuiio·ii-··-· .. ···-································ ..................... . 

:.~::.:::~ .. :::::.: ... ::: ... ::: ....... ::.:.: .. :.~~:.::.~:: .. : .. ::: ... :.:.:.~::.~~~~.~.~.~?:~~~~:~.~~-~~:~:~:·:!~~·~~:~:·:~::··:~:··::::::~:~~:::::·l·:·:::·::·::::.~::::::~:.::.:.: .. :.-~ ... :lrl .. :::~::~:~.:::::::·~:~~.~:~::.:::~:~~.~::~.::.:.:.: .. :.:::.::.:.:::.::.:.::.:.~~~~~~ .. ~'.~~~!~~~~~~:.::: ..... : .... ::~::.::.:.~.~.: ...... ~~ ...... :::.~~.~.:~:: .. ~.::.:.~:.:.~: .. ~::: ..... . 
k star (bias corrected) 0.566 Data do not follow a Discernable Distribution (0.05) 

:::~:=====::_=====~=====~==~~==~~~~T~:~~1~l~~~~~===-=:===~::~~==~~=~~~~~=~==::~~~~==~~=~~~-=-= Approximate Chi Square Value (.05) 9.479 I Nonparametric Statistics 

............................ -................................. _ .. -................. _ ........................ ·Adl'Ljstsd .. ·C·h'i' .. S'q·ua·rs-Valus ........ ·--··-.. ~i·ii -...................................................................................................... · .... -.. -........ -............ ·9s-%· .. :Tackk·i1i·fs .. UCC ...... · ...... -·O·:·0'0"1"8 

95% Standard Bootstrap UCL 0.0018 

.................................. _-_ .............. _ ...................... _-_ .... _ .. _ ...... _ ............................. _ .................. _ ............................................ -........ _ ......... _ ................ _ .. _._ ............... +._ ....................... _ .. _._._ ............................. _ ..... _ ....................... _ ............. _ .. -.......................... _ ........ --_ ... _ ..... _ ...... _ .......... _ ........................ -_ ....... _ ... _ ..... __ ._ .. _-

--------.----·----.-~;~~~~~;~;;~~~l:~~i~~~ --~:~·:~+----------··-·--·-·----·-95%9:~;;~;~~~~.~~~---.~~~~~ 
.................................... -.................... --.. -.... -...... -.. -................. -.. -..................... -................ -...... -_ .. -........................................................ -.... -................ -.-.. _ .... -'1' ..................... -.... -....................................... _ ........... -.. -.-.... -........... -............................................. -..... -•. _-........ -........................ -....................................... -..... -.... .. 

Kolmogorov-Smirnov 5% Critical Value 0.225 ! 95% BCA Bootstrap UCL 0.0022 
· .... --.................... Oata .. ·ij·ot .. ·Ga·m·m·a·5lstriEuted .. ·at .. ·S% .. -Sign'ifica·n·ce"Levef-· ...... · .. ·· .. ·-.. _ .................... ·· .. · .. ·-_ ...................... · ............ _ .. -.... ·_ ...... ·_ .. 95% ... C'hebysh·sv·(M·s·an·; .. sdf"LiC'[ ·-.. ·· .... ·-.. oXf6if 

:~~=~~·::::=~·:~;~~~~~~~~~;~i;~~;~~-=--~=r-==:~===: =~~==:=:==:::-~~~~~:~~~~~:~f~~~-:g~ .~~::~~ 

95% Adjusted Gamma UCL 0.0020, ~
.1:::::::~:::::.:::~:~.~~~~ .. ~:~~ 

........................ _ ....................... __ ..... ___ .................. __ .. __ ~~~.~.~~~.~~ .. ~~.: .. ~~ .. ~~.: ............ _ ... _ ............ _._ ............. _ .... __ .. ____ ... _._ ....... ..1. ......... __ ._ ...................................... _ ...... ___ .. _ ... ~.~.:_~.~.:.~_.~~:.~~~.~.:~ .. ~~.:~.~.~_.~.~!. ... ~.~ L ...... _ ..... _?:.?.~.~~. 

·R·esu·ii .. o·r-·:ii2 .. ·s6Celead'f .... ·-................ ··-.... · ...... -.. -.-............. --..... -... -...................... --...... -.... -.................................. -.. -........ -............................................... -............... -............ -....... -.-................ -.................... -......... -... -.......... -............. -.... -.. -............... -............ _ ...... -._-._ ........ -......... -.... .. 

--.................................. -.................... -.... --... -.......... -............... -.... -.. -...... -....... -.. -.......... -.............................................. -............. · .. --...... · ...... · .. Gen·era'j' .. S .. titl·s·tfc·s .... · ......... · ...... ·-·_-........................... -...................... --....... -........................... -...... _ ......... -..... -............. _ ............. -.................... -......................... . 
..... -...... -... -...................................... -._ ............... -.............. -.................................................................. -.. -................ -... -... -.-... · .. · ............ ]· .............. -·· ........ · ...... · ...... ·T· ...... -.......... -.. - ...... ·-· ............................ y ........... - ................ - ................................................. - .... - ............ - .. - ........................ _._ ... - ......... 1 ..... -.. -....... ---.--.... --.. . 

Number of Valid Samples 16 I Number of Unique Samples 16 
.............................. __ .. -.... _ ........... -...................... _ ............................................. ~ .................................... -................................. -.-.......... ~.-.... -.. .. ........................................... ~ .............. -.. -.. _ ............................................... _ ........ -....................................... _ ............. _ ...... __ .. _---................................. -... ~ ... ,............... .. ..... -...... _ ........................ . 

..... -.............. -.. -... -... -........... -... -................. -.... _ ......... -..................... -......... -.. -.. -..... -.... -.... -.-..................... -.............. _ ........ -.......... ·-...... ·-.. -·-............................ ·1 ........................ ·-.... ·-.... -... y ...... - ........................ - ... - ...... - ..... -.-..... -.-..... _ ... - .. _ .. -._ .. - ..... - ........ - ...... - ..... - ......... ----.-.. _ ............ - .. y ..... - .. --..... - .............. - .... .. 

Raw Statistics Log-transformed Statistics 

:-~~: .. ~::::~::.:~~:.~:.::.: ... :::.~~::.::~:~:~~~ .. :~:~::: .. ~.: .. :.~~ .. ~: ... :.~~:.::: .. ::~: .. :.: .. :~ .. ::: .. :.~:.~:.: .. ·· .. ~~~: .. :·::~:·:·::·:::·:·::: .. ·~·0.!·~:~:~:~f·~·::::~:::·: .. ~::·:···:·:·::::::·:::l[:::·~~·:~~=: .. ~ .. ~ .. :::·:~·::::::~::: .. ~.:.:-~~.: .... :.~:.::.:~ .. : .. ::.:::::: .. ~~~-.... :::·:·:: ........ :~:·:::·: .. :~!.~:~·~~:~ .. :~~::~~O'~~·~·~~~~l·:::: ... ~~ ... :~~~~.:.~.?~~::: .. 
Maximum 32.3 Maximum of Log Data 3.475 

............................ -..................... _ ............................... -....................... -........................................................ -..... -..... -............... _ ........... -, ........... -.... -............. -.... -........ -.... --.... -....... _.-............................... -.. -.................. -...... -... -........ -...................... -.......... -........ -...... · .... · .............. ·· ...... _· .. _ .. -.... ·-........ ·1 .... -.. · ........ -...... · .... ·-· .. ·-.. .. 
Mean 11.56 I Mean of log Data 2.311 

.. -..................................... -...... _ ....................... -..... -.-...................... -............ -............. -............. -............... --.. -............. -..... --.. · .......... · ...... ·-.................... · .... ·-.......... ·lL ............................... -...... -.-.................................................................... -.............. -................ -...................... · .. _ .. ·-·-...... · ........ · .... ·-·-· ..... ·T .. ··-· .. -.. ·-... -................... -
Median 10.03 SDoflogData! 0.512 

Coefficient of Variation 0.62 I I -...... -......... --.................................... -................ -........... -..... -.-........... -......................... -........................ --_ ........ -.............. -.. ---............. · ........ · ...... -.. -.. -................ i .. ·-.......... -...... · ........ -·· ...... · .... · ........................ -...... _ ...... _- ........... -...... -....... -...... --.......... -.... -... _.-..................................... -............ -.. -..... ] .... -... -.................... --._.-
Skewness 2.013 ! . 

....... --..... -................................... -.......... y ......................... _ ........ __ ...... _ .......... _ ...................... _ ......... _ .............. _.y._ ............. _._ ......................... _ .. __ ................ _ .......... .J .. _ ..... _ ....... _ ... _ .. _ ....... _ ..... _ .. _ .................................................. _ ............ _ .......... _ ............... _ ............................ _ ............... _ ................ __ .............. _ ........................... .. 

Relevant UCL Statistics 
.......... -...... · ............ ·- .. · ........................ ···-.............. ··Norm-af6is·tri'butl·o·n .. ·Tesi .. ·-.. -.............................. · .................... ·-.................... r ............ · .... ·---.. · .......................... ·-.................... Logn·ormaTiilstri·btJ"tion·Te·st ........ · .. -.................. · ............ -.... ·--· .... -......... _ .... . 
---.-........ -.................................. -........ -....... --............... -..... -......... ·-.. -.. ·-S·hapi·ro·-Wi·j·j{ .. Te-s'i .. Stati'stlcr ...... ·-.. · .. ·(l':'7'74 .... 1" ........ -.. -.. · ............................................ ·_ .. ·-.. -........................ · .... -.... · .......... s'hapl·ro .. ·wi'j·k .. Tssi'Statisiicr ...... ·---·o':9-39'-" 
.......................... -...... -................................ -............ -...... -.... -............ -...... s'h'api·ro .. wii·i< .. cr-i·ticaf .. valus·f .... · .... ·-.... ·O'ji87"' .. ·j .......................... · ...... ·-.............. -.. -...... _ ........ --.... ·-· .............. ·-...... -.. ·-.... ·s'h'a·p·iro"\rvi'iJ("·C'·riiicaf\ia·iu·s .. j· ...... · ...... · .. oj~·8i--
.. -.... --............ --.. -........................... ---... _ ............. -..... -....................................................... _ .... _._ ......... _ ...... _ .. _ ....................................... L_ .... ___ ... _ ............ _ ....... + ........ _ ..... ____ .................. _ .. _ .......... _ .. __ ._ ............................. _. __ .... _ ...... _ .... __ ............................. _ .... _ ... _ ................................................... .L. .............. __ ...................... . 

Data not Normal at 5% Significance Level i Data appear Lognormal at 5% Significance Level 
................ ---.. -.-.. -....................... -............... -.... -...... --........... -................................... --...... - ...................... -...................... - ............ ·-·-.... ·-.. - .. ·-.......... ·-·-.......... 1 ...... ·-................... -.. -.... -....................................... -.-........ -............. --.... --................ -... -...................... -.............................................................. -.-..... -.. -.-.-......... - .... . 

I 

95% Student's-t UCL! 14.69 I 95% H-UCL! 15.11 
, i ; 
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Gamma Distribution Test \ Data Distribution 

=~:~=~~~~~=~=::===~-=:=====~~I~~~~ __ ~I;l~~=-==_===~-=~=~====~=~~=!~~~~==~:= nu star 101.1 I 
.......................................................... -................................................. - ................................................ - ... _ .......... _ ............... · ...... · .. · .. · __ ·-...... · .. ·-.................. · .. · .. · ...... ·l .................... · .... · .. -.................................................................................................................................. -..................... _ ...... -- ... --................................................ -............ .. 

Approximate Chi Square Value (.05) 78.92 I Nonparametric Statistics 
............................................................ ,,-.................... -.......... · ........ Adj"uste·d .. "Cev·ef .. otS·lg·i1ificance· .... · ............ 0·:·63351 .... · .......... · ........ · ............ ·· ................ · .............................................................................................. _ ............. 95O/~ .. C'LT .. ·U'C'Li· .. · .... -.. ·1·~i':'S· .. · ........ · .. 
.......................................................................................................... _ .. _ ................................................. _ ....................... -.................... _ ............................................. + ..................................................................................... _................................................................................................................................ .. ....................................... .. 

Adjusted Chi Square Value 76.69! 95% Jackknife UCL
1 

14.69 

=~:~::~:::::::::::~=:~:=~=~~;;~;~~;~~~;;~~~;~ ::~:~;;;;T==:::::::~:===:::-=~~~:=~~=~~~~~[~~:g~ :::=~~~;=~ 
· .. ·· .... · .. --· .. · .... · .. -···· .. ·· .. · .. · .................................. Anderson·~·6a·r'iTi1·g .. 5%· .. Cri·tj'carValue .... · ...... · ...... ·0·:·742· .. · ......................... _ ... _ .................................................................. · .... · ... · .... ·9S·%"·j::j .. 8ii;·s .. Bo·otstrap .. ·UC'C .. · .. · .... jI'S·S .... · .. .. 

General Statistics 

"" ........................................................... _" ... _ .............................. " .......... _ ...... _ ............ _ .............................. " ......... ~!.~.~.~~~ ................ _.~.:.~._ ........ ..I .................................................. _." ............. _._ .. _ .. _ ................ _ .... _ ..................... _ ..... ~.i.~ .. ~~~.~ ... ~~ .. :~~ .. ~.~~~ .... "" ............ ~.~~.~ ... .. 
Maximum 20 Maximum of Log Data 2.996 

· .................. - .................................. _ ...•... _ ... _ ......... __ ......... _ ....... _ ................... _ .. - ......................... _ ..................... _ ...... _ .... _._ ............................................... j ................................... _ ....................... _._ .......................................... _ .............................................................................................................................................. _ ...... .. 

Mean 10. Mean of log Data 2.306 

Median 9.88 
.. ........................ _ ......................................................... -.-...... · .. ·-· .. · ............ · .. · .... · ........ · .. · ...................... ~~f6 .. of'iog .. ·6atii .......... · .. ·· .. o::fi~f' 

SD 3.559 

........................... " .......... " ............................... -.............. " ................................................................................ -.............. -.............................. - ...... --........................ ~ ........ -..................................................................................... " ................................................................................. -.................................... i .... · .. · ........ · ........ · ........ ·_--.. 
Skewness 1.247 I i 

................................................................... _ ................................ _ .... ,,_ ......................................................................................... " ....... _ ... , ... ___ .......................... _ ...... L ........................................................................................................................................................................................................................................................ .. 

.................................................................................................. " .......... -................. - .......................................................... -.... · .. · ...... ·· .................... · .... · .......... · .... · .... · .... 1 ...... · .... _ .......................................................................... _ ............................................................................................................................................... _ ...... -................ .. 
Normal Distribution Test Lognormal Distribution Test 

............... - ............................................................................................ _ ............................................................... _ ......... _ .... -... _ ............ '1" .......... _ ..................... - ......................................................................... _ ................... - ........................................... · __ · __ .. · ...... · .... · .... • ............ · .. · .. · .... · .. · ...... · ........ 1 ........ · .. ·· ........................... .. 
. Shapiro Wilk Test Statistic l 0.894 Shapiro Wilk Test Statistic 0.957 ........................................................................................................ _ ................................. _ ......... _ .......................... _ ...... _ .... · .... ··+ .... _ .... · .. _ .... · .. · .... · .......... 1 .. _· .... ··· ........ -· ...... · ......................................................................................... _ .... _ .... - ................................................................................................................... . 

Shapiro Wilk Critical ValueJ 0.887 Shapiro Wilk Critical Value 0.887 
........................................................... _ ............... _ ........................ -............................................. _ ................................................... - .. ·· .... · .... · .. · ............ ·· .. · ...... 1 .. · ...... · .... · ........ · ...... · .... ·_ .. · .. · .... -..... _ ............................. -....... _ .... -... _ ................................. _ .............................................................. _ .. _ ..... _ .............. -.... .. 

Data appear Normal at 5% Significance Level . Data appear Lognormal at 5% Significance Level ................................................................................................................. _ .............................. _ .... _ ................................................................ _ ....................................... + ............................................................... _ .................................................. _ ................................................................................................................. _ ........................ .. 
I ........................................................................... -.................... _ ...................................... _ ........................................................................................................................... { ...................................................................................... _ ................ _ ............................................................................................................................ _ ....................... .. 

Assuming Normal Distribution I Assuming Lognormal Distribution 

~~:=~~~~=~=~~i;~i;~~;r~~~~~=:~~~=r==::=::=~==~~==~-i;~~~~~~;~~~~~E~E 
95% Adjusted-CLT UCLI 12.29 ! 97.5% Chebyshev (MVUE) UCLI 15.73 

..................... _ .. _._ .. _ .............................................. _ ...................... -......... _ .................................... -...................................................... .,. ..................................... -1 ..... _ .................. _ ............................................... _ ...... _ ............................. -................... · .................. · .. · .... • .. · .. ·_ ........ · .. · .. · .. · .... · .. · .... • ........ ·T· .. · ..................................... . 
95% Modified-t UCL! 12.14 I 99% Chebyshev (MVUE) UCL! 18.83 

..................................... _ ................................. _ .................................. _ ........................................................................................ _ ... _ ........... L ....................................... ~ ............. _._ .............. _ ........................................................... _ ........... _ ............................................ _ .............. _ ............. _ .................. ..L_ .... _ ... _ .. _ ................ . 
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•••• _ ••••••••••••••••••••••••.•••••••••••••••••••• _ ••• ························_ ..... ········_··._··.·_ ••• _u ••• w ................................ _......... • ••• , •••••••••••••••••••••• --_ •••••••••••••• _ •••••••••••••••• 1...... . ............... _ ........ _ ......................... -.. --.................. __ ... --..... -.............. _ ................ -._.-.... -..... _ .. -_ .................... __ ............. _ ................................... _ ..... _ ... _ .......... . 

Gamma Distribution Test Data Distribution 
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Anderson-Darling Test Statistic! 0.707 ! 95% Bootstrap-t UCLj 324.1 
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~:~~-~~~:::=:~==-:~;;~~t;:~~~i~~;~~I~~~1f=:~~~:F:~~=~:====:~::::~~~~f~~~;~~~~;Z~g~lt:~~:::: 
.. · .. · .. · .......... ·Data .. appe·a-r .. Q·a·m·ma .. Olsl'il'buted"··a'i .. S·%·'S'iii'niflc'an'ce .. Levej"" .... · .. · .. ·" .. r .. · .. -.... ·" .... · .... · ........ · .. ·· .. -.... · .... · .. -...... -.. · ........ · .... " .... -.... s .. S% .. ·Ch·s·bys"h·ev(M·e·a·il:-sd")"'U·CL .. · .... ·37·8:·7 .... · .. -· .. ·-

I '::·::~~~:~-:~::~··:·::~· .. :: Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 501.1 

-~~~=:===~-::-:=~=:-=~~9~{;~;'~~i~~~~~ ~i=:: :=-==~~===:·==:-::::::=-:-:::~-=~~=-:::-·=:::::--:::::-~~~~~F~::~=::: 

:~~=:~~~-:==:~_~=~=;~~~~~~?i~ii~~===~=:::=:::::=~~:_:~[~~:~:===:::~=~=====~;~~~~~~~~~J~~_~;:== 

_ .. -... -......... _ ...... -.......................................... _- .... -... " ........ -........... -....... --.. ---......... "-" ... -... -................. "" ............ ,,"-"""""'"'''''Ge''ii'e.rai''sia'iis'ilcs''''''''''''''''''''''''''''''''''''' ... uo ... "" ...... _·.· ... • ... _ .. _ .............. _ .. • ............ _ ... _ .. _ .. _ ...... _ ...... " ............ " ....... " ... " ............ "" .. - ................ " .............. . 

.............. " .............. "-"-.""-.... ,, ... -..................... -,, ....... ,, ............................ " ......... " ................................................ " ........... · ...... · .... · .. · .. -.. ·-· .. -.... ·-.. --.... · ........ -1·· .. --.... · ...... -.. ,,·-....... " .................................................... " .................... "-....... " ... "" .... -........ " .... -" .............. " ... " ..... -.. " ........ -........................ "" ... -._ ............. . 
Raw Statistics Log-transformed Statistics 

.............................................................................. _ ......................................................................................................... _ ..... -_· ............ 1·-.. · .. ·· .... · ...... ··· .. · .... ··--·1· .. · .. · ........ · .. · .. · .... · .................. _ .. _ ............... -_._ ................ _ ...................... __ ........................... __ ........... _ ...................................................................... . 
Minimum 0.011 Minimum of Log Data -4.51 .................................................... _ ..................... -........................ -.......................................................................................................... ·f .. · ...... -_ .. ·_ .. · .... -_···· ........................................................ -._ ..... _-.............................................................................................. "_ .............................. _ .... -.... __ ................... _ ......... . 

Maximum 0.036 Maximum of Log Data -3.324 
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Mean 0.0201 Mean of log Data -3.972 .................... _ ..................................................... " ............. _ ............. _ .. __ ._ .. _ .. , ............... _ .... -............. -................. __ ._ ............... j ................................................................. _ ................ _ ...................................................... __ .... _-.. -................................................................................ " .............................................. . 
Median 0.02 SD of log Data 0.367 
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. nu starj 211.9 
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.......................................................................... _ .................... - ................................................. _ ............................. " ............................... , .......... -.............................. J ... --........ - ....... - ............................. -.. -................ - ............. _ ..... _ ... -......... _ .................................................... ".-................................... , ................................. - ..... .. 
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.. . ........................... " ....................................... " ....... -..................... " .............................. _ .... -................................... _ ..... , .................. -.................... , ...... -........................ .. ........ " ............................................................ _ ................................ -.................................... --.. - .. -.~-.-.. - ......................... .. 
Kolmogorov-Smirnov Test Statistic I 0.149 I 95% Percentile Bootstrap UCLj 0.0229 
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Kolmogorov-Smirnov 5% Critical Valuel 0.215 I 95% BCA Bootstrap UCL\ 0.0231 
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Potential UCL to Use Use 95% Student's-t UCL 0.0233 

•••••••••••• _0< .............. _ ............................... _ ................................... : ............................. _ ..................................... _ •• __ .................. _ ...........................................•••••••••••••••••••• _ ••••••••••••• ~ ............ _ •••••••••••••••••••••••••••••• _ •••••••••• _ ....................................................................................................... _ .......... ___ •••••• _ ••• _ •••••••••••• _ •• _ .......... t ........................................... . 
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SD B.5690E-4 
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Coefficient of Variation 0.902 
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Skewness 2.396 
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Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level 
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Kolmogorov-Smirnov Test Statistic I 0.20B 95% Percentile Bootstrap UCL! 0.0013 
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.................................................................................................. ·_· ...... · .. · ................................... ··· .... · ........ · .. · ........ · .... · ........ ·f\ji"eanr .. · ...... · .... 6:·0'746! .......................................................................................... " .............. · .... · .................. · ............ · .......... Mea·n .. ·ofio·g ... Data ........... =i·5·48· .... · .. · 



....................................................................................................................................................................... -.. ···· .. ······························ .. ··Reieva·ntTicCsia·ilstfc·s··· .. ·· .. ····································· .. · ..................................................................................................................... -....... _ ... " .................. " ... . 

~~~.: .... :.:.::: .. ::: ... : .... ::.::::.:::::::~:~::.~~ .. ::::::.::~.:~~:~~.:~~~~~~~~~~ .. ~~~~:~~~~~:.!~~~: ... :.::~~.:.:: ... ~.~ .. : .. :::: .... ::.:: .. :~:~ .. :.:.::.:::.::.:.· .. ::::··· .. :··:I: .. ···::·:··:~··::·~·~·~:·::·:::::···:: ... ::: ... :.:~:.: .... :.::: .. ::.::~.~~#.~:~~~~~~:~:~~~~~~~~~~~~~~~~~:.:.:.:.: ... :.:::.:: .... : ........ ::~~:~~ ... ~::::: .. :::::::"::':'''::.':: 
Shapiro Wilk Test Statisticl 0.583 Shapiro Wilk Test Statistic! 0.857 

.................................................................................................... _ ............................................. - ................................................................................................................ , ......................................................................................... _ ............ - ................................................................. _ ............................ - ................. 1-.......................................... . 
Shapiro Wilk Critical Value! 0.8871 Shapiro Wilk Critical Value! 0.887 

............. " ............................................. _ ....................... " ............... " .................. _ .................. _ ....................................................................... l ......................................... ................................................. " ..................................... _ ........................ "" .. _ ................................................................................................................................... . 

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

::.:.::.:.::: .. :::.::.~ .. ::: .... :::.:: .. ::.:.::::: .. :: ... :::::~: ... ::: ... ~: ... :::.:.:::~: .... ~: .. :::~~ .... :.:: .. ::::.:: .. :::::::: ... ::.: .. : ... :.::: ..... : ... :.::: .. ~=:~:~:: ...... :.::~~.:·:·:: .. :: .. :· .. :·:· .. ~·::·: .. ···:::···:·::: .. :~~~ .. ·::·:l:::~: ..... ::::~~:.::: ... ::.~.:::: .. :.:.:: ... :.::::: .. : .... :: ... ::~ .. : .. ~ ..... :: ....... :::::::~-. .... ::.:::~: .. ::~~:: .. ~ .. :.::~:.:.: .. ::.::: .. ::: ...... :.: .. : .... : ...... ~::.~~ ... ~~:~~~ .. :::.::.:::.: ... :=~:~:~~:: .... : .... :.-.::: .. 
Assuming Normal Distribution Assuming Lognormal Distribution 

===~:====~~:=;;~~~~;~;;~;~~~~~f~~[=:O::-~-=C_~:-:::::::-:==~=:=:-:::;;;;~:;~~~~· .... ~ .. · .. ~" .... · .. ·~· .... ·· .. · .. t ...... '· .-".~.'=~~-::: 

=~:~~:===:~~===~~~~===~~~~~~;;~E~];E=~=::==~~=====::~!~;~~~:~1~f;~~I~~:~:~~~~ 
............................ _ ........ _ ........... __ .......................... _ .. " ...... _ ............................ -................................................................... + .................................. j .. _ ............................................................................. _ ...................................................... _ ........................ _ ....................................................................... .. 

Theta Star 0.132 

..................... - ...................................................................................................... _.-.............................................................. -........ · ...... ·-Gen·era'j"·Statis·tic .. s .... · ............ · ...................... · .. ·_ ..... -............................... _ .................................................................... _ .. _ ............................................... .. 

:: .. :~~~:::.:::::: .. :: .. ::::.:.::::::: .. :::::: ...... : ..... :::.: .. ::.:::::~:.:.: ........ ::.~~ .. ::: .. ::~~~~:~~.~~~.~~~.=:·:·:·~~:~ .. ::·:· .. :·:: .. :·::::: .... :~ .. :·:::·:::::·I·:~~·::~:::~ .. : .. :::·:·:::·::~ .. :·:: .. I: .. ·:::~:·: .... :~ .. ::· .. :··: .. ·: ... :: ... :::::.:~.~:.::: .. :: .. ~ .... :.: .. :::.::~~~=~~~~~~~~~~~~:.:~.~~~:~~~~~: .. ~ .. :.:~~ .. ~ ...... ~:~~: .. :~:: .. :~ .. ~.:: ... ~:.~~: ... :=~~ .. :: 
Minimum 0.0073

1 
Minimum of Log DataJ -4.92 

......•.......•.•.......... _ ... , .. _ .............................. ~ ... _ ...................................... ~ .................................. _ ...• _ ................................... ~ .......... _ .................. ~._ ..•. _ ................................... l ...................................................... _ .................... _ ... .,. ....... , ..... , ....................... _ ...................................................... _ ........................................................................................... . 

Maximum I 0.862 I Maximum of Log Data! -0.149 
.............................................................................................................................................. _._ ............................................ _ ........... _ ......... ..\.. ....................................... 11 ............................................................................................................................................ _ ...................... _ ........................................................ - .......... _ ...................... .. 

Mean I 0.13 Mean of log Data -3.251 
................................................................ _ ............................................. _ .................. _ ..................................................................... _.-........ + ...... _·_ .......................... r ............................................ · ........................................................................................... _ ......... _ ........................................................................................................... . 

Median! 0.023 .j SD of log Data 1.632 

::=::::::::~=~~~~-=-=-~~~:~~=====~=:::~~:=~---==-=~~=~~T=:::=-:~=~~~~=~==~:-=~~~-~:~=~~==~=======:::::~:::]=-~= 
Coefficient of Variation! 1.697 i I 



Relevant 

===~==~=~~==~=-~;~~~;~;T~~~~~~tE::~~~!I==~~:-==~:~=~~==:=~~=;~~~~~;~;:;~E~;;:: 
Data not Normal at 5% Significance Level I Data not Lognormal at 5% Significance Level 

............................................................................................ , ........................................................................................................................................... ································T .. ·····• .. ·······•·· .............. _ ............................................................................................................................................................................................................................ . 

...... - ................................................... ··········Ass·u .. m·lng··N·o·rmaT6istrlhutlon··········· ........ , ............................................................................................................. ············AS·Sli"mlngT:ognormaf""i5lstr"iiJuti·on········· .................. -................. , .................. . 

11.:·::~· .. :::~:~~::?~~:·::: 95% UCLs (Adjusted for Skewness) f 95% Chebyshev (MVUE) UCL 0.383 

=~~~:_~==~~===~=::=~~~~~~~~~~~[~:=~~;J=:==:=~=::===~~~~;~~~~~~~;;~~~=~~~I~= 
..................................................................... ··· .. ·······Gamma·-i51·strib·utlon .. "Te·si .... ·········· ....................................................... -...................................... _ ......................... -····· .. ····· .. ·· ...... · .. · .... ·· .. 6a"ta-bi"s·tri"bu .. tion .......... ···· ......... -.......................................................................... . 

=~~~~===~=:~==~=~=~:~===~~====~~~~~11:=J;= .~=~===~=~~~=:===~=====:=~=~~=:=~=-~:::=_ nu star 14.89 

1:::~:~~~~:~~~~2~~ Adjusted Chi Square Value 6.582 95% Jackknife UCL 0.227 

=-~=:===·==::-===~~~;;a~;~;;~~;~;t~[=;;=I:~=~-==~.=.=.=~=-~::=~==~~~!~::;~~~~r-~~~.~::~~~:~ . 
............ _ .................................................. __ ........ ···Anderson~i5a·rlfng .. ·5·%-Cri·ilc·afVaj"ue .. ·_·· .. · .. ·· .. Cl":794·· .. _· .. ·· .... ····· .... ·· ...... · ...... ···· .... · .... ···· ......................................... --.......... 95% .. Haffs-Soots"trap .. ·UC'C .. ·· __ ·_· .. 0:S45 .. .. 
..................................................................... ··· .. -··· ........ koj"mogorov~smirnov .. Test .. stat"istic · .. · .. ···_·· .... 6 .. :·24·1 ....... _ ............... , ............................................ ········ .. ···· .. ···· ........ 9S .. %· .. Percen .. ti"ie·-So .. otstra·p"'CiCC·····,,····· .. ·Ci"22S .. · .. 
............................................................... --.··koim .. ogorov~S'm .. frnov'5 .. %···criticaT\iaj"ue ... w .... • .... •O:·227··· .... · .......... ····· .. ··········· .. ··· .. ··· .... · .................................................... ", ................. "· .. 9S·%· .. ·E3"cA-Sootst"ra·p"'OC"[ .. ····· .. · .. ···· .. ·0':264 .. · .. 
...... ···· .. · .. ·_··· .. "6ata··n-oi··Gamrri"a·"oistrib"ute<i"ai·s%'-Slg·n"iiican·ce··'Cevef"···"-.. · .. ······ ...... " .......................................................... _ .. _ ...... · .... ,,· .. ······9S·%"Chebyshev{M .. ean;··Sd)'iJ"c"[ .. ···· .. ·····-·ti·3·j· ...... · .. 

=~~=~=~~=:=:~~;;~~~;~~~~~~~;-==J:=--==::~~ :==~===::=~~~:~~~~~~i~~~~~ ==-:;i 
..................... _ ... _ ....................................................... _._ ............................ _ ...... _ ..... " ........................................................................... -...... ~............. .. ................................ _.... . ............................................................... __ ............ _ .. -............... -......... -.... _ .... _ ........................... -_ .. _--........................................ __ .............................. -... _ .................... . 

95% Approximate Gamma UCL 0.269 
.................................................................. ······ .. ····· ...... ·· ............ ···· .. _· .. 95%·Adj"u .. sts·(j· .. G·amma'"UCL ··· .... 0:·294 .. · .......................................................... -................ , ............................................................... _ .................................... -............................................... _ ........................ . 

·Res·uIi··or···1i2 .. ·SDC(s·iIve·i-y .. ·· .. · .. · .... ········· .. ·· ......... -........... -................................................................................................................................ _ .............................. .-........................................ -........... " ............................... -.......................................................................................... _ ......................... . 

................. _,_ .......................................... _ ............................... _ ................................................................................. " .............. ··········· .. ···· .. ··cie·neraTStatlsiics· .. ········ ...... ·_· .............................................................................................................................. -... -................................................... _ ............... .. 

~.:~.:.::.:~::::: .. ::~:::: .. :.:.::::.:::.::.::::~.:~~.: .. ~ ... :::::::.:::.: .. :.:.:~:.:~~~:.~:::~~~~~~.~~~~~~~.::: .... :.:.:.::-.-.-.:::::::.:~.:::: .. ::-.:.~:: .... :.:~ ... ::~ .. ·::·:~:·:::·:::::·~:··~::::-.·:·:·l~=:~-.·::-.:·::·::-.::::.-..:.:~: .. :~.::: ... :.:-..:::~: .. :::~-.::.:::-.~~=~~:~:~~~:~~~:~.~~~~~:~~~~~.::.~:.:.::~~~.:::-..::.-.::-. .. ".:.:".:.::.:.~.::-.-.~,,-.:::-. ... ::: .. 
Minimum 0.0335 Minimum of Log Data -3.396 

~~:~=~:=~~~_~.=.~==~:=:~~~~=-=-=.=:==~===:~:::~e~~==~~~~+=~~::=.::~~=~==::=~==:~=--==~~=~e~!!~~~~~~r~2?~~ .................. -.... _ ............................................ -_ .............. _-............................................................................... -.. ~.:.~;.~'1 .................. ~.:.~·:: .. ~l·· .... · .. ······ .... · .. ·-· .. · ...... ·· .. ········ .. ·-.. ···· .... · .. · ............................................ -......................... · .. · .. · .. ·· .. ·······~~ .. ~·~~·~···~·~~ .. ~·1 .. ·· .... · .. ···· .. ~·~··~ .. ~.~ ... . 
................................................................... · .... • .... ··· .. · ...... ······ .. ···· .. · .. ·· .... ·····················C'oeffi"clent"'of\/arlaiion · .. ····· .... ···· .. ·f~b7··-·1 .. ·· .... · .. ···· .... · .. · .. ·· .... ·····-··· .................................................................................. -........................... -.......................... ················ .. · .. ·-·l·· .. · .. ···· .. ·· .... · .... ·· .... ··· .. ···· .. · 
........ _ .................................................................................................................................... _ ................................................................................... " ........ _ ..... _ .................................................................................................................................................................... .-......................................... _ ..................... l ......................................... . 

Skewness 0.821 I I 
................................................................................................ _ ................................. __ ......................................................................................... _ ............................. 1............................... . ............... _ ..... " .................................................................................................................................................................................... _ .................... . 

............................................................................................................ _ ...................... _ ........................................................ ················· .. ····Releva·nt"·UcL"S·iB .. ilstlc·s· .. ···· ......................................................................................................... -.............................................................. _ ....... -............................ . 

~~: ... ~:.:.".::::.:::.:~-.~.:::: .. ::::::::~::::-.::~ .. :: .... ~ .. ~: ...... -. .. : .. : ..... ~~.:.:~:.-.: .. -..:~:.:~~~?~~~.:~~~~~:!~~~~~~~:~~~~·~~l[.~: .. ~:~~?~.~::.:·lr .. ·::: .. · .. ".::~·:::.::.: .. :::.::::.:::.:.:: .. :::.:,,::~::~~~~:=: ..... ::.: .. : ... ""~:.·~~·~,,::·~~:~~~~~~~~:~:~-.!~~~:~~~~·~.~~i~L:.::: ... -..~:~:::?~~-..:: 
Shapiro Wilk Critical Value 0.887 ! Shapiro Wilk Critical Value\ 0.887 

: 1 I ...... · ...... ············· .. ············ .. ·······Oata·· .. il·ot .. N·orm'aTaT5%··S'f~iii"i·fi·can·ce·Tevel···· .. ······· .. ···· .. ·· .. ·············· .. ·· ...... r· .. ········ .. ··· .... ·········· .. ·· .. ·····"6ata"'noi"Log'n'o'rmaTa"i"'s'%"'si'g'n'ificance"'Leyej"""'-.................... _ ............ .. 



i .. _ ..................... _ ............................. ····"j\ssu·mlng···N·orm·s"i""·o·istrlbutlon··_·_·········· .......................................... 1" ............... ············· .. ··························· .. ··As'S"u·m"i"n·g··Lognormaf6is"lrfiJuti·o·n························ .. ····· ..................................... . 
.............. _ .... _ .............................................................................................................................. _ ................................................... , .. _ .................................. ~ ........................................... _ ....... _ ... _ ............................................. _ ............................................................................................................................... . 

95% Student's-t UCL I 0.252 ! 95% H-UCL I 0.44 
........................................................................................................................................................................................................................................................................ j .......................................................................................................... _ ................ _ ................................................................................................................................... . 

95% UCLs (Adjusted for Skewness)! 95% Chebyshev (MVUE) UCL! 0.409 
--------------------------95%-Aiifustea:cC-fucl:r----O:25'it--------------------------97~5%chebysheil-(MvuE)OC[1---ifs'f2-

===-~~===~~_~~~~~~~===~!!=~===_=!~~=~~=-l'i:~-~~~==~~~~=~:=~~-~~~~:=~!:~~==~~~:~~====~~:~~==:: 
Gamma Distribution Test Data Distribution 

................................................................................................................... ··· .. ··· .. ······ .. ······j{··sts·r··(hias··corrs·ctecijr·· .. ········O~i92 .. ··•······ .. ········ .. ········ .. ······6~ita··'ct"o"'not'follow"s""i5"i"scer'ns'j)le"'O"ist-rfiJu'iion"'(o"j)"sf········ .. ······················ 

---------------------AP;,-roxi;;iateCiiiSquareVaili~~~~jt--~~:~:--t---~----------~,joripa;a-metricSi8tiSliCs----------------

Anderson-Darling Test Statistic 2.15 95% Bootstrap-t UCL 0.273 
............................................................ ······················· .. ···An(ferson·:·Dir·j"jnti .. 5'o/~ .. criticsT\,iaTuel ............ · .... 0-:767 ............................................................................................................... · ...... · ...... ·S5% .. ·H·a"iiis'iiootstrc3'p .. ·U'cL' .. · .......... ·_·(i'24S .. .. 
.. · .. · .... · .... · ................ ·-· ........ -.................... · .............. · .. ·-Kofmo~iorov::smi .. rnov .. Ts~it"siaiistic .. _· .. · ........ 0:368 .. · .............. _ ...... _ ............. _ ............................. _ ..... _ ................. ···· .. 95O/~· .. P·erc·snti'ie·Bootstrap· .. UCL ·_·· .. · .... ··Cl':24S-· 
...... · .... · .. · .. · .... · .. ·_ .... _ .......... · __ ......... · .......... ·-Kolmogo·rov=S'mirn·ov·-5%· .. c .. rit·icai .. vaIuEif· .... _ ...... O·:222 .... j ............ ·_ .......................... _ .................................................................... · .... · .. · ...... 9·5 .. O/~ .. ·B·cA· .. Boot5ira·p .. ·UcL'r .. ·-· .. ·'62·54 .. .. 
-------oaiBiio"i-GammaoiStiTbiited8t5%-Sfgnificanc;;Tevel----- --------------------95o/~Cfiebyshev(Mea,;;-s-d)-UCLr-O~372-

~~~-~~~~~~~~~~i~~~~~~~~~~~~l~~~~~~!~~!~~~~~~~!~~-~~~ 
95% Adjusted Gamma UCL 0.312 

~=~~=-~=:~~=~~~~~~~i~~;:;=~;;;=J.~;~;:~;.~~fi~;~~~;~~~;i.~i~=~~~~: 

.................... _-............................. _ ...... _ ................................................ ,-_ .. __ ....................................... _ ........................ _· ...... · ...... · ........ · .......... ·GeneraT·Statlsiics .. · .... · ...... · ...... · ...... · ............................................................................................ -............................................... _ .............................. -........................ .. 

Relevant UCL Statistics 
.................. · .. · .. · .... · .... · .......... · .. · .. · .................................. ·N·ormarbis'iri'iJ·uti'on .. ·Tesi .. ·· ........................ · .... · .. · ...... · ............ · .. · .... · .... · ...... · .. T ........ · ........ · .... · .............. · ...... · .. · .... · ................ · .... 'Cogn·ormafOTstri'butfon· .. Te·st" .... _ ...... · .... · .... · .... · .. · .......... · ................................. . 

I 

11~~·.:~~:.~:: .. ~:~~:~~ ..... Shapiro Wilk Critical Value j 0.887 I Shapiro Wilk Critical Value 0.887 
................................................................................ _ ... _ ...................................................................................................................................... 1. ......................................... + ..... _ ...................................................................................................... , .................... _ ...................................................................... _ ................ 1 .... _ ................................. .. 

Data not Normal at 5% Significance Level I Data not Lognormal at 5% Significance Level 
•••••••••••••••••••••••••••• ~ •••••••••••• - .............. •••••••••••••••••••• .--••••••••••••••••••• - •••• - ••••••••• ••• ••• • ••••• ·• ............................... u •••••••••••••••••••• __ ••• _. __ .................................... u •••••••••••••••••••••••••••• i .................................. _-_ ... _ ..... _ ..... - ............ - ...... \ .............. ~ .. -......... , .. -.... ~-............. ~ .............................................. _ .............. _ .... -....... _ .... ......... ~ .... -........................ . 

! 

.. · .... · .................. _ .... ·_ .... ·_· .......... · ...... · .... · .. · .. · .. Assu·mlng .. ·Nornl'a"i"""[)'i·strlbu'iion ...................... · .. · .... ·_ .... · .......... · .............. _ .... j· ...................... · ........ · ............ · .. ·_ ........ ·_-As·su .. mi'ng .. Lognormaf''bls'irlbutio·n· .. · .... · .. · .......... · .. · .. · ........ ·_ .. · .. · ........ · .... · .... . 
! 

95% UCLs (Adjusted for Skewness) i 95% Chebyshev (MVUE) UCL! 58.14 



___________________ ~~ __ :~~~i~~~~~~~~~~f5~~~]::-~:~_'=~~ ________ ~:~~~~E~~il~~~~~~~~r:~i~~~--
95% Modified-t UCL! 51.46 i 99% Chebyshev (MVUE) UCLl 75.39 

................................................. _ ................................................................... _ ........................................................................... .1.. ................................... ~ ......................................................................................................................................................................... _ ............ _ .............. _._ .................................... _ .. . 

................................ _ ...................................... _ ....................... _ ................................................................... - ................................................................................. ..1................. . .................... _ ........................................................................................................ - ......................................................................................................... . 
Gamma Distribution Test I Data Distribution 

...................... _ ...... _ ............................................................................................................................................... ·······························1······················ .................... "1" ............................... _ ................................................................. _ ............ _--.............................................. - ...... - ......................................................................... . 
k star (bias corrected) 10.61! Data do not follow a Discernable Distribution (0.05) 

...................................................................................................................................................................... ·······Th·eta·· .. S·ta·r ·················4·::2·3·········r········ .... ··········· .................................... _ ... -.. -....... -....................................................................................................................................................................... . 
. !. 

-:::~:=::=~=:==~~;~~;;;;~;;.;;~;~~~~ :=::~~:F:=:=::===:==:=-~;~~~;~~;;;~~~;~~=~::=~~==:=:==:~ 
........................................................................................................... _, .. ··Ad]ustecfctiT"s·q"lJa·re·vallJeT····29·i·2··· .. ······· ... · ...................................... _ ................ , ....................................................... ·············· .. ··········ij"5o/~···]aCkknj·feTj·CL ···········sfTs········ 
........................................................................... _ .............................................................................................. ···················· .. · .. ···············T······· ...... ····· ................................................................................ - .. ··· .. ···'·' .. '·······'····'····'···· .. ··'·9·5'o/~··Stan·da'r(i"Sootstrap"UcL ············5·0':·44' .... ··· .. 
.......................................................... ···· .. · .... ···· .. ····· .. ·· .. · .. ·· .. ······An"derson~"[j"arj"in!i"Test·sta·iisifcr .. ···· .. ······r·1S········· ................. _._ .... _,_ .................................... ··············· .. ····_········· .... ·····_ ...... 9S-%· .. Sootstra'p:i"'ucL ··· .. ··· .. ·57j·2····· .... · 
......................... :: ................................ ········ .. ·················An"ders .. on·=·Da·r"ii"ng· .. S%···critfcafVal"iJ·e·!······ .. ··········O:·]·3S .. ·· ........... _ ................................................... · .. ······ .. ·········· .. ·· .. ······· .. ·················9·5o/~·"Hai"jis"Eioo'tsira'p"'UC"L' ····· .... ····S·rS·3 .. ········ 
............................................................ ········· .. · .. · .. ··········KoTiliO·go·rov:·smirnov-Tesi·Sta .. iisifc .. · ........ · ...... 'O·:·26·1 .. ' .. ·· ............................... _ ................................... ·················· .. ··· .. ·····SS% .. ·Pe .. rc·entfie·Bootstrap'''uc"L' ········· .. ··5·0·:6S·········· 

-::~:::::::::======:~~~~~~;;,-~ii~~~~~~=~~~~[:::~~~::r=:::===:===~::=:::::=:::=~~=~~~~~~~~~~ :=:~-~:~~:::: 
Data not Gamma Distributed at 5% Significance Level t 95% Chebyshev(Mean, Sd) UCL 60.59 

::::::==::===::=;;,~;;~:~~~;;;-::--=~~:I:=:::::=::j====:===~====~~~~~~:~~~:~:~~ =:~!~j~: 

~~~~;;~~~~~~~;~~~~~~~~~~~-~~~~~=~~~~~~=~:-~~-~~~~~~~~lE~~;~~ 
Potential UCL to Use Use 95% Student's-t UCL 51.19 

General Statistics 

:=~~::::=:~=-:::===:==~~~~~:==;i;~~-=~;;=:::F=:~-::==:=-::0"i:~~~~~~~~~~~~;:=;;;:: 

Coefficient of variatiOnj 0.198 , 
... -............................... -.. -... "' ... -................................. -............. " .. --" ...................................................... _ ........... -............................... ······ .. ··· .. ·········· .... ··· .... ·····1·_·· .. ···· .. ······-··· ................................................................ -.......... -............................ -............. _ .............................................................. ~ ....................................... . 

Skewness 1.084 j 
.................... _ .... - ... -_ .............................. _ ............................................. _ ...... -..•. _ ........................................................................ _ ............................... -....................... __ ....... _ .. _ ...... _ .... -_ .. --.................. _ .•..... _ ................... __ ......... _ .......................... - .......................................................... _ ...................................................................................... . 

Relevant UCL Statistics 

.. :.:.:::: .. : .. :::.: .. : .. ~::~.:::::: .. : ... ::::,:: ....... ::~.:~:~:.:~::.:'::=~~~~~~.~~~.~~~~~~~:~~~~:::,~'::~ .. ~::~=,:~~:: .. ::::.~~ .... :.:::::.:::::::: ... ~'.':::.~: .. ::::·:::ll·~:::·:~· .. :.~·~:::::··:::··::::·~ .. : .. ~ ... ~~~:.~ .. : .. ~.: .. :~~~~~~~~~~:::~~~~~~~~~~~~ .. :!~~~ .. :.:.: .. :~:::~:·· .. :':· .. ~-l·~··:::· .... :: .. :: .. ·~: .. ~~: .. :: .. : 
Shapiro Wilk Test StatistiC! 0.888 Shapiro Wilk Test Statistic 0.929 

.. -.............................................. " ..................................... -................ -........ -........ "'" .......... --.... -.-.-...•. -........... " ... --.... . ........ _" ... " .. _ .............. .1. .............................................................................................. -................................... -........ " .... " ................... -.................................. 1 ......................... " .............. . 
Shapiro Wilk Critical Value 0.887 I Shapiro Wilk Critical Value 0.887 

.-........ _ ............... " ............. _ ............... , ...... _,_ ................... ", .... _." ........ "" ....... _"" .... , .... " .............. _ •. "._ ...... " ........... , .............. .1.. ................................ _ .•.. ~ .•.... ' .................... _ ...... _._ ........ _ .. _ .......... _ ..................................................... "'_._.,,_ ........... __ ................................ _ ....... _ .............................................. . 

Data appear Normal at 5% Significance Level I Data appear Lognormal at 5% Significance Level 

:, .. : .. : .... :,.::::: ......... : ... ::.::.: ... ::: .. :.::~ .. ::.: .. ::: .. ::: .. : .. ::: ..... :.: ... : ... :.:: ... ~~:::::=: ..... ~ .. ~.: .. ': .. ~~ .... ::: ... ~.::::.~:~:::: .. ::: ... '~::::: .. ~~:=::~~:::: .. :.·::· .... :::·::·:·: .. ··:·:·::·::·:· .. · .. ···::~11::.'.·:.·.:: .. ~ ... : .............. ::~~: .... :~.~ .. ,,::: ... :, .. : .. ::: .. ::::: .. :.: .. : ... :.:: ...... :: .... :.:'= ..... : ... :.~~ .... : .. = .. ::::~~ ... :: .. : .. ::~~ ...... ::::.::.:: .. : .. ::.:~: ... :.~:~.::.:~: .. ~: .. :: ... :: .. : .. :~:.::::: .. : .. :~.:::: .......... : 
Assuming Normal Distribution Assuming Lognormal Distribution 

95% UCLs (Adjusted for Skewness) I 95% Chebyshev (MVUE) UCLj 30.76 

:: ...... :: .. : .. ::::.::.:: .. : .. ::: ..... : ... ~:::::: .. :: ... :: .... : .. : .... : .. :::: .. : ... : .. : .... ::::.:.:.:.:.: .... :=:: .. ::.: ..... ::~:~:~~.'~~!.:~:~:~~~.=~~~~~.~:~I ... :::::::.::~:~·::~~: .. ::··:·JI[·::···~·:·~::·:·~~:· .. ~~::·~~ .. ~~:::: .... ·:::.::.:: .. :.::: ... ~::::::::::::::::.::: .. :~~?~:~~::~~~~~~~~~.:.~:~~.~.~?:::~.~.~[::.::::.:~~~ .. ::.:.::::.:::::.:::: 
95% Modified-t UCL 27.85 99% Chebyshev (MVUE) UCL! 37.42 ......................................................................................................... -........................................... -.--...... -........ -.. -................ " .. ·· .... ·· .. ·· .... ····· .. · .. ·· .. ·· .. ···· .. ·r ...... ······ .. ············ ........... _ ......... " ............... -............................... -............... _ ...................................................... -............. -... -_ .. _ ... --............................. . 

................................... -....... ·········· .... · .. ··········· .. Gam·m·a···b"fst"rib·uti·on·Test" .. -....................................................................... 1"" .... - .............................. ···· .. ····················-·····-·················D~ita··bTs"irii;u"ii"o·n·· .... ····-············ .. · .. _ .. ·····_·· .... ··-·-· ..... -......... -.......... -... . 



~~~~~~~~~~~~~~~~~J~~~~~~;~~~_ )m~pJr~~J5~~~=~~~-·~~ 
.. --.-.. -.-.... -... -.. ~ ....................................... _ ...... -._-._ .................. _ ...•.......... -_ ...... _ .................. ,,_ ........ _ .. __ .... _ ........... - .... -....... -............. ~~ ... -..................... -_ .......................................... - ..................... -.............. _ ..... - ................ __ ... _ ........•. _ .......... -... -............................................................................ _._ ..... _ ................ _ ....................... _-. 

Theta Starl 1.051 
............................................................................................................ - .......................... _ ............ _ ........................................ _ ... _···-·· .. ······T··········· .. ················ .... ········ _ ...... _ ................................................................. - .. _ ........................................... - ............ - ................................................................................................................. .. 

nu star! 778.8 
..... ... ... ...... . .......... - .. .. .. .... - ........................ "-.. ....... ..... .• .. ..... .. ·1· .................... r'" ..... .. ..... ........ .... ..... ... ....... ....... ...... .... ............... .......... .... ........ .... .. ....................... . 

Approximate Chi Square Value (.05) i 715.1 I Nonparametric Statistics 

:~::~:~~ ... ~ ..... ~ .. '::':': ~:':.':':: ........ ~: ~ ....... ~:.~ ... : .... : .... '.:~::~~~~~.~~.~ : .. ~~~~ .. ~ .. '~~ .~~~:~j~~~'~~~ r·.~~~ ?~·~~~~I':: .. ··~·:: ... ~.':.' .':' ::.: ............. ~ .... : .... :.::- ..... : ... :~ .. : .... ~ .... : .. ~ -.... :~ ...... :. :.:.~~ .. :~ :"~.' .... ~ .. ~~~.~. :~:~ !': ~~·~.11·:···:·······~?~:~·~·~·· 
Adjusted Chi Square valueJ 708.1 95% Jackknife UCL 27.79 

• -_ .................. - ......................................... _ ...... _ ........................................ - ....................... i'" ........... '" ... 1···· ........................................ '''''' ··········· .. S's·iYc· .. ·s"i"····· .. (j-·rcT"Ef·· ... ·t .. ··i·············TicLr·······27··6S· .. · .... ·· 

=~===~~~==i~~~~~~~~~~~;~11::==;~!;:1~-~=:_~~==:==::~:====_=~~~~~~~i~~~ =];~~-: 
Kolmogorov-Smirnov Test Statistic 0.202 95% Percentile Bootstrap UCL 27.66 

......................................................... ·-···········kol"mo~io·rov=·Smi·r·nov··S%··Criiicai\ial"ue
T

··········· .. ·.Ci"2·1.S····j········ .. ·············· .. ·· ....................................................... ·················· .. ········ .. ······· ... ·!i5·O/~···BCA···Bootstra'p"O'CL ·············27jii· .... ··· 
····_· .... · .. ·_·Oata···ap .. pear··Gamma···Olstr"iiJutecfat .. ·s·%"Slg'ni'flca'nce "Lever········ ....... ·· ............................. -.................................. ················· ..... ·······9SO/~··Ch .. eby·shev(·Mea·n:· .. Sd)""U ······rfjjs· ...... · 

::~ .. :~:~:::::::.::.::::~:::::::::: ... ~::: ... ::::.~~ .. ::~.::.::.: .. ~~::: ... ~.~::.~.::::.::~:~-~~:~:.:::~~~~:~::: .. :~ ... :~::~::~~:~~:.:: .. :~ .. ::.:::~ .. ::.:.::: ... ~:.:.~ ... : ... ·:.I.:::::::.·::.·.::.:·: ... ::::::::.:::Jl·~:~.:·:~~~ .. : .... ~~ ..... : ............. ::: .... :: .. ~: ... :::: .... :.~.~.::: .... ·.: ... ~ .. ?::.~~:~~~~~~~~~:~~~~~~:~~:::~~E~~~~t .. : .. :~~~~:~~ .... ::::: 
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 38.14 

:.::~.:: ..... ::~: .. :::: .. :: .. : .. : ..... :~ .. :::.:: .. : ...... : .. ::~ .. :::::~~.·~··.··::·::·: .. ~~:~~~~~=~~~:~~~:~~~~~··~a~ma·.UCLj.l··:····~··~?~·~~···~·l·. :.: .......................... : ........ :.: ....... :::~.: .. ~ ...................................................................................... :.:: ...... : ... ~.......................................... . .................................. . 

====_===:==~~;~~~~~~~~L_~=~~~~:~~_~~~~_~_~~~~~~~;~~~~~~~~~~~~~_~~ 
·ReslJ"ii·o·rTi2···S0C·CtoilJ"e·ne) .. _·· .. ··············_· .................................................................................................................................................................................................................................................................................................................................................................................................... . 

........................................................................ -.............................. _ ....................................................................................... ··············· .. ········Ge·neraf'S·tatlstlcs············· ........................................................................................ _ ................................ _ ................. _ ...... _ ....................................................... . 

........................... - ........................................................................ _ ............... _ ................................................................................. ····· .. ·· .. ······ .. ·········•··•·· .. ·· .. ·······1 .. ······· .. ·· .................................................................... _ .......................................... _ .................... _ ....................... _ ........................................................................... . 

Raw Statistics I Log-transformed Statistics 
..... _ ............... _ ............................... _ ........................................................................................ -................................... _................... ···_ .. ·_····_· .. ·· .. ··_· .. ····r·· .. ························ ... _ ........................................................................ _ ........ _ .............................................................. -......................................... __ ............ . 

Minimum 4.4500E-4 i Minimum of Log Data -7.717 

:::.:.: ... :::~::::: .. ~~~~.:.~:: .. ::.:::::::: .. ~::::.~: ... ~ .... ::.:.::=~ .. :.: .. :~ ... :.: .. ::.=:::~ .. :: ... : ...... :~:~~: .. ~~ .. ::=::::.:::.:.:.: ... ::::.::::~~ .. ~~~~. · .. :· .... ~~ .. ·~:·?~~~I:· .... ·: ...... :~· .. ·····: .. : .. ~::::~:·:~::: .. : .... :.:::.::::~~~ ... :: .... ~~:.: .. :.~.:.~: ... :~:.:::::~ .... :: .. ~~ .. =~~~~.~.~~~:~~ .. ~~~~:.~.~.~~: .. ~ .. =~ .. ~~:~~: ...... :.: 
Mean 0.0014 Mean of log Data -6.833 

.......................................................................................................... _-.................................................................... - ....... _ ..................... ··········• .. ···•··· .. ···················1············· ......... _ ............... _ .......................................................................... -........................................................................................................... _ .............. _ ........... . 
Median 8.6250E-4 SD of log Data 0.733 

.... =.:~: .. ::.~:::: .. ::~:~.:~:: .. :::.:~:: .. :.~: ... :::~~ .... ~ ... :: .. ~:::: .. :.::: .. :.:::~ .... ::: .. :.:::.: .. : .. ::.::.~~: .. :·:·:·~~ .. :.: ... :: .. :.~: .... ~~~ .. ::::~·=:: .. ~~· .. ~-~r:·:: .. : ..... ~·~::~~2:~1[~.·: .. : .. : ........ ~~~: .. ·~:· .. · .. ::: .. ::·: .. ·.~::·:: .. : .. :::::.:::.:: .. : .. :~~:: .... :.~~~: .. :.: .. = .. ::.:.:.: ... :.: .. ~.~: ... :.:: .. ~~:.:~:: ... :.:: ....... : .. ::.:::~:~ .. ::.::::::::''':::~~:.~. : .. ::: ... ::~.=.::::~:::: ... :: ... ~ .. : 
Coefficient of Variation 1 0.937 

.............................................................................................................................. _-.............. _ .......................... _ ..... _ ... -........... ····· .. ···· .. ReievantD"C'C .. Statlsti"cs······ .. ··· .. ······ .... ···· .............................................................................................................................................................................................. . 

............................................................. ·-.··.··.·· .. · .. ·····"f~iormari5Ts"irfbutiOn ... Test .. -···.· ... · ................................................................................................. -............................ _···· .. ·_···"Lo .. gn .. o·imai"6Istri·b"utlon··Te·st············ ........................................................... '" 

:.:.:.:::.:::~~:~.~ ...... ~:: .... ~: .. :::::: .. : .. ::~.: .. : .. :.~ .. ~ .. ::::: ... :::::.::::~:: ... : .. :::~ ..... ::.: .. ~~~:~:~:~~ .. ~~:~~~:·!.~~~ ... ~~~.~~:~:~~~r=·:~: ...... ~:::~~~.:1·.1 ........................................... :~: .. :: ... :.: ............ :: ... ::~ ... : ....... ::.:~ .. :.:::~.:: .. ~-. .. :.~~~:~~:~~.~~~:~.~::!~~E~~t.~~r.~~~~~r:·::::.: .. ::.:.~::~~~~: 
Shapiro Wilk Critical Valuej 0.887 Shapiro Wilk Critical Value] 0.887 

···· ......... · .. · .. ····-.. ···· .. ····· .. ········Da'ia···n·oi·t~j"om;8j···at··S%···Sitj"niii"can·ce"Lever .. ··· ......................................... ··· .... ········ .. ····················6ata···appea .. i .. Log .. no·rma"i""at·S% .. ·Signiflcanc·e··Levei""························ .......... . 
............................ ..-............................................ _ ............................................................................ ~ ••• _ •••• _ ......... _ ........ _ ...................... _ .............. __ ....................................................................................................... _ ................... _ ••• _._ ............. , ....... _. __ .......... ~~ •••• __ ........................................ _ ................................................ _ •• _ •••••• __ ..... .v .............. .. 

.................................................................................. _ ....................... -........................ __ ........................................................................................................... ·············11...····· ...... ·· .. ··················· .. ····· .... · ........................ _ ............................. _ ............................................................................................................... _ ....................................... . 
Assuming Normal Distribution Assuming Lognormal Distribution 

~~~~~~~~~~~~~~~~~~~!£~~~=~;~_~~~;~~_~-~~~~~~ii4i~~ 
.................................................................. _ ............................................................................................................... _ .............................................................................. J ............................................................................................... _ ........................................................................................................ _ ........................................................... . 

Gamma Distribution Test ! Data Distribution 
............................................................................................................. -.......... ··············j("·star .. ·(blaS-corre·ctedYr········· .. ··r5·93···l······"Data···FOiiow··APpr~···G·a·m·ma···6i"s·trrbuti·o·n···ai·S%···STgn·ifi·cance··LeveC···· .. 
...................................... _ ................. -.................. _ ........................................ · .. ····· .. ··········· .. ····················· .. ··· ...... 1I1eta···S·tarHf:·98S·9E=4t .. ············ .. ······· .. ············ ................................. _ ............................................................... _ .......................................................... -...................................................... . 
.... . .............. """'" ................... - ...................... -._ .......... , ....................... -.... n·u·'start··_· ·5(5":99-· .. ··1·· ........................ , ...... _ ............................................................................................... _ ....................... . 

. ...... . , .. ............. ..... ... ... ... .. .. .. _ ... _ ................ - ............................. '." ..... - .. _ ... _ ... _ .. "-...... ··· .. 1·· .......... _ .... - .. . .. ,-.... . ... ....... ...... ......... .-... ......... ..... .... . .................... -. .. ............... .... ..... ... .......... ...... ......... .................. ... . .. ............ ....... .. .. 
Approximate Chi Square Value (.05) 1 35.59 1 Nonparametric Statistics 

. .......... .... . _ ... -.. ..... . .... --. --_.- . . ............ --_. _ ......................... "-.. ,-.,, .-.......... '''''''-'' _ ..... - . J ..... . ........ _ .... ,. ...... ..._ .... _.... .. -" .... -........... -_.. . .. -.. . _ ...... -... -- -_. _.. ...... .... ... -. -_.. .... . .. .. .... - ........... ~ .. .. 
Adjusted Level of Significance \ 0.0335\ 95% CLT UCL! 0.0019 

I . , 



Adjusted Chi Square Value I 34.13 
.................... -.• _ ............................................ -..•.............. -....... _ ................•.....•..............••........•...•................ -···1············ ................. , ..................................... -.- ........ -............•... -.....•. _ .. _ •..•....... _-_ ....•....................... -.. - ......... -.............•...... , ............... - ............ - ... -_ ....•.. -_ ..... . 

I I 95% Standard Bootstrap UCL j 0.0019 
............. -.... ::.~-. .. -.. -. .... -.-........... -....... ·················· .. ··-.. ··An·derson·:i)·arllng··Te .. st"·S"iati"siicr······ .. ······0':·9"09···T······················· ..................... -....... _ ......... - ........ _ ...... _. -... ,-- . ······95% .. · B'ooisirap'~i Uti 1········· -""(J": o(i25 

.:.::: ..... :.::.::.:.: ...... : ....... :~ .... :: ... : .. :: .. ~: .... : .......... : .... :.:: .. ~~~~~~~~.~:~~:~~.~~::~.~-..~~~~~:i.y~ .. i~~~~:l··::··::: .. :·:::::?~~!~f::::[-.::-.· ... ::.:-.:.:: ............... ::::-..:.:-.:: .. ::.:-.: ........ :.::: ... :::: .. :.:-.-..: ..... : ... : .. : ... : .... :.:: .... :.~~:~:.:.~~'.'.~~:-.~~~~~~~~~ .. ~~~11··-.···:~·:·-.:~:·?:?~5: 

~~~~;,~;~;~~&~;~~~:~i;~~~~I~~~H~=:~:=:~=::~==:~=~;~:i~~~J~~~~~~~C~:~ 
"::::=:::~==:::::-;.;~~~~:~~;a:~~I~;O;::==[:::::::== ::==~::~~:==::::~=~=~;~~i~~i~~~~~~~~~~=~:.~: 

~~=~~~~~~~=~~i~!~~~~1~~1~~~l~1~~~~~~~~~~~~~~~~;~~~~~~~~~i~~ 
_ .... __ .......................................... _ ......................... _ ............ _ ............... _ .................. _ ....... _, .................. _ .. _ ......... -...... _ ............................ ' .. Gen.erafSta"tls-ifcs ............... ·· .. _ .. ·· ... ·_ .................. _ ........................................................ _ .......... _· .. ··._ ...... ···.··.········ .. ······_· .. ····_ .. w··· ..... ·· .. • ...................... .. 

.... _ ............................. _ •• _ ........................................................................................ _ ................ w .. _ ............................................. _ ............ ) .... _ .... _ ............................................................... _ .... ,_ .. _ .... _ ........................... _ ......................... _ ............................... _. ___ ..... _ ...... _ ... ___ ............... _ ..... ] ................ , ........................ . 

Number of Valid Samples 16 Number of Unique Samples 16 
................... _ ........... w_ ...... _ •••• w .................... w ........................... _ ....... w_ ................ w .................................................... _ ............................................................. _ ... _..... • .................................................. _ ...... __ ........ _-... ....... ............ _ ............. , •• ,.~ .......................... __ • ___ ..... ~ ..................................... -.-.. _ •• _ ..... ......................................... .... 

.................................. _ ......................................... -....................... Raw .. StB·iis"tics· .... · ...... · .. · ...... · .. ·-........ · .... · .. · .... · .............. -............................ -.. -................................................................................ Log:tr~in·sfo·rni"e·(fStati·stlcs· .. ·-............ ·· .... · ........................... _.-................... .. 
, ................................. _ ................................................................ · ...... _· ................ · .......... -.. · .. · .. · .... · ...... ·_· ............ · .. · .. M·j·nTmu·m ...... _ ......... gj)·S ........ · .......................... -.... _ ...... _ .. _ ....... - ........................... -......................... ·_· .. · .. · .... · .. ·fVi"iiilm"lim·of"'Log .. D"ata ...... · ........ · .. 2·:2""04 .... · 
............................................. ,--........................................................... ·· ............ ·_ ........ · ......... _ .......... ·· .... ·· ...... ·_· .. ·tv1'ax'i"m·um .. · .......... ·2'1":2· ...... ·· .... · .... · .... · .......... · .............. · .... ·_ .... · .... _ .... · .... · .......... · .... · ........................ · ................ · .......... M·a·xfmum .. of""Log"Data .... · ............ i054 .. .. 
..................................................................... _ ......................................................... _ .................................. _ ...... _._ ............ Mea"n · .. · ...... · .. 1 .. 3"jJ·S· .... - .......... _ ........ -.. _ .................................................. _ ... -..... _ ...... _ .. _ ...... · .... · .... __ .... _-·_ .. M·ean·OfiOgO·8ta ...... · .......... 2:·599 .. · 
......... _ ... -................................ _ ........... -..................................... ·-...... · ...... · .. · ...... · ...... · ...... -· .... -·-.. · .. -.... ·· ...... · .. ·-· .. Medi~in .............. 1 .. i~i"5 .... · ...... -... -............................................................................................... · .................... · .. ·_ ...... ·· .... ·_ ........ · .. ·s .. o .. ·ofiog .. ·j)"ata .. · ..... ·_· .... ·O:·25T .. 

SD 3.523 ..... _ ..................... _ ...................................................................................................................................... -.......................... · .. ·_ .. ·_ ....... r .............. ·_, .... · .... · ....................................... _ ........................................ , ...................................................... _ ................................ -................. _ ...................... ~-- ................................. -........... .. 
Coefficient of Variation 0.254 I 

................................................................ -.... _ .................................. _ .......... -................. - ...... -..... , ....................................... _ ... _ ............ ] .................................................................................................................................................. _ .............. _ ............................................................................................. ] .............. _ ...... _ ....... _ ........ . 
Skewness 0.54 

•• _ .................... __ .................. _ ....... ,'1' ••• _ ............................................................................. _ •• _ • .-............. _ ............... _ ................................................................................................. w .................. _ .......... _ •• _ ••• _ .... ___ ............................ __ •• _ ... _ .. ___ ............ _ ....... w_ ............ __ .. _ .... __ ......... __ ..................... _._......... • .......... - ....... _ ................... . 

.................................... _ ............................ - ................ _ .............. _ ............................. _ .. _ ....• - .. _ .. _ ............... _ ............ _ ... ·····-·························_···········r-···_···_-.... _ .................................... - ........ -.. _ ... - ...• -....... _ .................. -...... _ ... - ............................. _ ....... _ ............................................................ _ ..... . 
Normal Distribution Test Lognormal Distribution Test 

.... _ ........ _ .......................... _ ... -.... _ .... _.-............. __ ................... -........ -....................... _ .. _ ........ -....................... _ ....... _ ... , ... " ····· .. ··········_··_· .. ·········1-···········_·· .. ······ ............................ _ .. -.-.......................... , .............. ,._ ...... _ .... , ....... " ......... ,., .. -............... , ....... _ ... , ... , ......... _ .. ,., ......... , ......... , ......... __ .,-...... , ..... . 
Shapiro Wilk Test Statistic 0.94 Shapiro Wilk Test Statistic 0.96 

Assuming Normal Distribution Assuming Lognormal Distribution 

:~~~~-~~~~~~~~i~i~~~f~~~i~-~-~~=~I~f~i~I~ii-!~~i~ 
· .... __ .. · .................................................... · ................ ·Gam·rri"a .. ·6ist"rib"uti·on .. ·Test" ....................... · .. · .... · ...................... · .......... · ................................................................................... _ ................................ D"ata .. "Dlstributio·n .................... · .......... _ .......... · .... · .............. ·_ ................................ .. 

Theta Starl 0.998 f 

.................................................................................................... - ......... _ ............................ _ .............................................. _ ............. · .......... ·l .............. · ........ · .......... · ........ i ................ ·· .. · ........ · .............................................. _ .................................. _ ............................................ _ ................................................................... -.... -............ _ ......... .. 
Approximate Chi Square Value (.05)1 396.5 I Nonparametric Statistics 

.... _ ...... -....................................................................................................................... -....................... _ .......... _ ... -..... _ ... _ ............................................ -............... -.... ~-.................................. _ ........ -..... _ ....................... _ ........................................... _ ........... · .......... ·_ .. · ...... · .......... · ...................... · .. · .................. 1 .. --.. · ................ _ ........... . 
Adjusted Level of SignifiCancel 0.03351 95% CL T UCL 15.31 

:: .. :::~: ... ::::::: ... :.:: ... ::~::.:~~::::::::::::.~: .. : ... :~: .. :.~::~~:::.::~:~ .. : .. ::~~::-.~::~~~~f.~ .. ~~~.~ .. :~~~~:.:~:~~~~~~::y~~~·~r:: .. :· .. ~·~:~ .. ::~·:··:·:· .. :·::lt-..:·:.:: .. :.::: .... ~:.~:::: ... :::.~: .. =: .. :~.:::.:.:: .. : ... :::::: .... ::: ....... : .. :-. ..... : .. ~.: ... :::.:.:.: .. ::::::: ...... ~~.~~~~.~~~~~~:~~:~~:~~~~lt ...... ::·:·.~:~~~ .... :· .. ::: .. : 
........................................................... _ ....................... -_ .......... -._ ...... _ ...... - ............ _ ................................... _ ....... _ .............................. ' .......................................... 1 .............................................. · ................................................... - .... -.~.~.~ ... ~~.~.~.~~~~!.~.~~~~~~·~ .. ·~~':·I!-.. · .... ·· .. ·~ .. ~·:·~~ .. ·-···· 

Anderson-Darling Test Statistic 0.338 ! 95% Bootstrap-t UCL 15.59 
I 

Kolmogorov-Smirnov Test Statistic! 0.148 I 95% Percentile Bootstrap UCL~.34 



.................................................................................................................................................................................. ········ .. ················· .. ····· .. ······ .. · .. ····Gener~if"sta·iis"tics··· .. ······· .. ··· .. ········· .......... ·· .. ········ .. ·· .................................................................................................................................................................................. . 

:.~~:.~:~:::: .. ::~::::~:.:::~:: ... ::::::: ... : .. :::: .. ::.:.~~.: .. :~~:: .. :: .. :: .. ::.:.:.~:: ... :: ... ::::.~.~~~:=:: .. :~:.:~ .. ~:~: .... :·::~::::: .... : .. :~~~!~.~~~0_~·[: .. :: .. ~~::::::: .. ~: .... : .. l[:·~:::·: .... : .. :: .. ~· .. ~~·:·~ .. ::·:·:=:~~:~~ .. : .. :::::::·::::~~.: .. :~~:::::::: ....... ::::: .. ::: .. :.:~~~~~:~~!.~~~: .. ~~~~~·~~~~~~l·[ .... · .. :~:::~~~~:::·:~:: 
................................................................................................... _ .............. _ .............................................. _ ............. ~~.~~~_~~J .......... : .. ~:.~ ..................................................................................................... _ ............. _ ................. _ ...... _~.~.~.~~.~~ .. ~~_:.~ .. ~.~.~~ ................... ~.~~~~ ... .. 

Meant 45.36 Mean of log Data 3.722 
...................................................................................................... _ .............. _ ................................................. _ ............ Nj'edia'n' .... ·· .. · .. ·4·iE5"· .................. _ .......................................................................................... · ........ · .. · .. · .. · .... _· .. · .. · ................ · .... · ...... s·[j-C;Tiog .. "5at"a .. ·· ...... · ...... (>:·45~r .. 
................................................................................................................................ _ ... _ ...................................................... · .. · .... · .... · .. ·80 · ........ · .... 1""9ji~f ............................................................................................................................................................. _ ..................................... _ ..................................................... _ ............... .. 

:: .. : ... :=: .. :::~::: .. : .. ::::~:..::::: ..... ::.::: .. : .. ~=~.::::~.::.:::.·:::~: .. : .. : ...... ~ .. ~~.:· .. :=~~~~:~~:~~~~~~~:~~:~i~~~~~l:.: .. ~~: .. ~~~~~~::.I: .... ~ .. :·.::~::::· .. :.~~ .. · .. : .. ·.: ... ·~ .. ::: .. ~::::.: .. : .. ::::.:-.: ... : ... :: .. ::~ .. :: .. ::-. ... ::: .. :: ... :~~ .. :::: ... ~.::~::~:.:.: .. ::~:~ .... :: .. : .. : ...... ~~~::=~ .. ~::~:~ .. : .. : .. :.: :::: .. : ... :~ .... :::: ... ~~:.:.~~::::: 
Skewness 0.681 

_ •••• _ ••• _ .............. _._ ...................................................................................... _ .................... _ .................................................... " ......................................................................... ,_ ••••• , .............................. _ ............................ _, ..... _ ....................... ___ ....................................... , .............................. ___ ................................ _ .... ~ ............... ............. • ... • ... u ... . 

.................................. _ ................................... _ .............. _ .......................... _ ............ • ....... _ ........................ ·w ............................................................ • ......... _ ... • .. • ...... • .. 1 .... · ... _ ............................................................................... -_ ................. _ .............................................................................................. -........................................... .. 
Normal Distribution Test Lognormal Distribution Test .............................................................................. _ ............................. _ ........................................................................... _ ....... _··· .... · .. · .. -l·_· ... · .. ·· ........ _ ................ i ...................................................................................................... -._ ........................... _ ................ _ ............................................................... J ......................................... .. 
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Approximate Chi Square Value (.05) 118.4 I Nonparametric Statistics 
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Data appear Gamma Distributed at 5% Significance Level 1 95% Chebyshev(Mean, Sd) UCL 67.02 
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............................. --.......................................................................................................................................................... _ ..... _ ..................... ..1. ... _ .................. _ ......... - .... L ............... -...................................................................... _ ......................... -................................ -............................................................. _ .................. -............................ . 
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APPENDIX A-7 

BACKGROUND SEDIMENT INTRACOASTAL WATERWAY 



IGeneral UCL Statistics for Full Data Sets 
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Kolmogorov-Smirnov 5% Critical value] 0.287 95% BCA Bootstrap UCLi 0.0018 
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Data appear Gamma Distributed at 5% Significance Level. 95% Chebyshev(Mean, Sd) UCL I 0.0026 

===~:~~~~~~~~~~~~~~~=~~~======~=~~=~==~~~~~~~~f~a~~~~r~ 
95% Approximate Gamma UCLi 0.002. I 
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General Statistics 

Raw Statistics Log-transformed Statistics 
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....... _ ...................................................... _ ............ _ .......................................................................... _._._._ .......... _ ...................................................................................................... _ ... _ ....................... _ ................................................................................................................................................... L ....................................... . 
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level 
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SD 8.4810E-4 

Coefficient of Variation 0.718 
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.............. " ..... " ........................................ · .. ··_·Appro)(imate···c·i1fSqua·re··Value .. ·(":·o,s") ····· .. ·····1 .. 3":23"···· .. · .. ·· .. ············· .. ····· .... ·· .. ·· .. ··_·_ .. ·· .. ························N·o·npar1i"m·etrlc··s"iaii·sties·_···_···,,· .. ·_··_······ .. ······················ ....... -........ . 

::===~==-=:=:==~~~~~~~~!~~~;~ ~=~::~2:======:::=====:::~=====~;j~~f;~l=~;~ 
...................................................... _ ................... -........................................... __ ........... _ .... _ .. _ .... -................... _ ............. _ ................................ -...... __ .................................................. " ..... _ ... ····· .. ········_················-95%···Sta·ii·da·rcfSootst"ra'pTicL -············o"jj'OTs 
... -.......... " ..................................... _ .... -... _ ... __ ........................... _ ........ _ .... _ ... _ .. _ ....... _ ..................................... __ ...... _.. . ........... _ ................... ] ...................................................................................................... -......................... _ ............ __ ............ _ ............................ _ ........... _ ................... _ .. _ .. 

Anderson-Darling Test Statistic 0.402 95% Bootstrap-t UCL 0.0017 
.......... _ ....... - ............................................ _ ............ _ ..... _ ................. _ ................ _ ....... _ .......................... _ ........................ ''''-'''''' .................... _ .............. · .... ·1 ........ · .. _ .... · .... ·· .......... · ........ · .... · ........................................ --_ ................................................ _ .. _-................................................................................. _ .... . 

Anderson-Darling 5% Critical Value 0.731 95% Hall's Bootstrap UCL 0.0015 
........................................................... -...... _ ..................................... _ .......... -................... _ ....................... _ ............... _ .............. · ................ · .. ·_··_··· .. · ............ · .. 1 .... · ...... · ........ · .. · ........ · .................................... _ ....................... -............ _ ........ -........................ _ .. __ .. _ .... _ ............... _ ... _ .................................................... _ .... .. 

Kolmogorov-Smirnov Test Statistic 0.179 95% Percentile Bootstrap UCL 0.0016 

.::.~ .. ~:~:~:::::~.:.::.:~ .. ~~~~:.::::~::::::.::~~~~~ .. ~~!~~~~:~~~~ .. ~~!~~~~~~~~~~~:~~~~.~~~~~~~i:~~I::::::~::::·.?~:~:~~·:~:I::~·~ .. : .. :.:~:·~~:::.:: .. ::.·:· .. ~·:::.:.:::.: ... :::::::::~::: .. :.~:.:::.:~.:::::~:~:.~~~: ... :::.:::::: .. ~:~~~:~~~~~:~~~·~~~~~:~:~~ .. =.L ................ ~~~:?~~:~ 
Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL I 0.0024 .................... _._ .............................. -............... _ ......... _ ...... _ ...... _ ............................ -........................................ _ .............. _ ............... ~ .. --·· .. ·-.... · .. ·-............ I .................. · .... · ...... · .... -.. · .............................................. _ .......... _ .............................................. _ .... _·_·_ .............. · ........ · ........ · ............ · .. 1· .. · ........ · .. _ .... _ ...... _ .... .. I 97.5% Chebyshev(Mean, Sd) UCL, 0.0029 

................... _ ................................. -.................................................. _ ........................ -................................... __ .............................. _ ..................................................................... _ ........... -........................ _ .................. _ .. -........................................ _-..... _ ........ ·_ .... _ .................... ·_ .................. · ........ 1 .. ··· .... __ ...... · .. · ................... . 
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0039 

.. :~: ... ::: ... ~ .. ~~::.:~::.::::::-~:::.:~.:.: .. : .. :: ........ :::~~~ .. ~::::~:::: .. :::~:::~~~~::.~~~~~~.~~:~~~.:.~~::~~:~:::~.~~I·.:: ... : ... :::~:?::?~~?ll::~~::::: .. :.:.:.::.:·:.~~ .. :.: .. : .. : .. ::::.::.::.~.~:.~::.~:: ... : .. :: .. ::.:: .... :.::.:: .... ::.::.:::.:::~:~~~= .. :.:.:~~:::::::::: .. :.: .. :~.:~~.:.: .. :·: .. ::.::: .. :·:.:::::::.~: .. ::·:.::.:~::T.::::·.:::::.: .. ::.::: .... :::.:.:~:.: ... 
95% Adjusted Gamma UCL 0.0023 

=::~===:=~_~~~~=;~~~;~~=::=~-==~==~=_E~~~::==::~~=====~==:=~~i~~;~~~~~~;;~~;;~~ 
.. R·es·uli·o·r .... 1·i2 .. ·s'D .. C(4;4i:ddij""·_ ........ · ...... · .... ·_ ............................ _ .................................................................................... _ .............................................................................................................. _ ................................................... _ ........................................ -.......................................................... .. 

General Statistics 
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...................................................... -.. -... -.............. -...... ---.-.-.. -.... _ ............................. -----.. --...... -.................... ····-···Medj'a·n·j!1~ii450E:4t--·----·---------·--·-----·----------sDOtiOgDat.rO'57T 

Coefficient of variation

t 
1.001! I 

......................................................................................................... --........ -....................................................... _ .... _ .. _ ....................................................................... _ .. j. .......................................................................... _ ......................... -......................................................... -........... _ ................... _-............ _ .... ,.. ....... _ ..................... _ ......... . 
Skewness, 2.981! i 

,........................................................................... . ........................ _._. __ .............................. __ ._ ............................. __ ... _ ..... , ..................... .1 ........................................... l .............................................. _ ..................................................... _ .. _ ...........•........................... _ ......... _ ....... , ....... _, ......... , ......................... _ ......................................... _ .. . 

............................ -..................... -.... ····· .. ·· .. ················Ga·m·ma···bisti"iiJutlon··Tesi· ..................................... _ ...... -._ .. -........... -.......................... -......... -.. -..................... ······_········ .. ·········· .. --·-Data-61stiibu·tion······ ...................... -_ ... -............... -..................... _ ................ . 

Theta Star19.1636E-5 
......................... _ ......................................... _ .. ___ •••• _ •••• _ ••• _ ........... , ... _ •••••• _ .... __ .................. _ .................................................................. _ ....................... u ........................... •••••••••••••••• " •••••••••• _ •••••• _ •• _ •• ~ •••• _ .......... ..................................................... _ ••• __ ... _ ••••••••• , ...... _ ••••••• , ............................ _ ....... _ ......................................... _ .................. u ....... . 

nu star 30.54 
...................... ~ ..................... ~ ........... ··-··················A·p-proXimaie··C .. hi"~Squa·re·\jai"ue-f05r···~····1·8jj2········· ~ .................. -.................................. -········ .. ······ .. ···N·cJ"npara·metrlc .. ·Statl·stlc·s······ ............ ~ ..... -.............................. -...................... . 

~~~~~~~~:::::.:~::~::::~.::~.~:::::::~.~ .. :.~:::~ .. ::.: ... : ... : ... ~::::::.:~: .. ~::~~!.~~~~.~~-~~~~~.:.~~::~:~~~~~~~.~~~: ~~~·:·~~~~~~~~~~l .. :· .. :··::··~:::~~:~~-:~ .. :~::·~:~·:~··: .. ::::: .. : ... :~: .. :~:~~:.:.~ .. ~ .... ~ .. ::.: ... ~':~::~: .. :::~.":':":::::'::':'::.:":::~~~:~~~":~~!"~~:~' ...... :~.~.~~~~~::.: 
Adjusted Chi Square Value 17.02 95% Jackknife UC 2.5201E-4 

......................... -......... -............. -..................................................... _ ... _ ..... -................................ -.... -...... _ ......................................................................... -... . ........................................ -..................... ······························g·S·%···St"anda·rci""BootstrapTJ"CL' '2~368~i"E=~r 

........................................................ ·········· .. ··· .. ·····-·-········ .. ····Anderson·=[)"a·rli"ilg-Test"'S'ta'iis"iic ·············2:·2·31"·r··· .. ···· .. ···················· .. ·-.... _ ...... -............................................ -· .. · .. _ .. ··········_·· .. ··· .. ··95%···Bootstra-p·=i··uc"C ········ .. ·······OjjO·1·2 

.................................. _ ......................................... _ .......................... _ .... -......................... -... _ ... __ .. _ ..... -._ ..... -.. -.................. -...... ··················T··············· .. _····---·-········· .. -.................... -........ _-..................................... -.---...... -........ _ ........ _ .......... -.................................................... -.-.................... . 
Anderson-Darling 5% Critical Value 0.728 i 95% Hall's Bootstrap UCL 9.1506E-4 

........................ -.................................... -..•.............. _ ..................... -... -....................... -...... -.....•... -....... - ............. ~ .. - ............ _... ·········_·····-· .... ·····_·····T···-···-·-·········-··· ........ _ ......................... -..... -................................... --.-................ _ ...................................... -.--............................... _ ............ _ ............... . 
Kolmogorov-Smirnov Test Statistic 0.481 I 95% Percentile Bootstrap UCL 2.5644E-4 

................................. -....... ~ ............. ·············"f(oi"mogo·rov=S·mi"rn·ov··S%···crltfcarvai·lie' ··-··············O:·282 .. ·r-··-······ .. ··-····· .. ········ ............... _-_.-....................................... ················9SO/~· .. B·CA-·B·o·otstrap···UCL ·2J33b"C)"E=4"· 
.............. ~ ........ _ ..................................... _ ....................... _ ................ _._ .. -......... ~ ...... _ ..........•.... _ ................... _ .................. __ ..L_._ ... __ ......... _ ............. i ··.·.·.·.····.· ................. _ .......... _.-.............. _ ...... _ ........... _ ...... ---............ _.-_._._ ................ - ... __ .............................. --_ .. __ ._ .................................. _. __ ._ .... . 

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 3.8172E-4 

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 6.7188E-4 

~~-~~-~~-~~~~~~~!~~!~~~~:~!l~~~~~~~~;~~~~~~~~~~~~~~~~~~;~~~~~_ .................... _ ................................................................... ~~~=.~~i.~~ .... ~.~.: .. ~~ .... ~:.~ .................. _ ...... _ ......... _ ................................................ ..1. ........................................... _ .. _ .......................... ~.~~ ... :.~.~ ... ~.~.:~~~~.:~.5~:~~.~ .... ~.~? ... ~.~.:..I.~.~~.~.?~.:.=~ ... . 
·Res"lj·ii·o·r···1j2···s5C·Cai"umlnumr········ .. ········· .... -... --........................................................... -..... -................... _ ................... -.. --.................. -.. -.-............... -.......................................... -............. _ ............................ ---.............................. -........................ --.................... -........... -.. '-'-.. '" 

....... -..... -........ _ ... _ ........................ , .. -......... -...................... -.. -.... -...................................... -..... -.. -................ -...... ··· .... ··· .. · .. ··· .. · .. · .. ········· .. ··Ge·ne·I-Eii···siaiis"iics··--.... -.. --.......................................... -.-..... _ .................................. -...................................................................................................... -......... . 

~~ ... :.: ... ~.:.:.::.:: .... :.:: ... ::::: .. :::::::: ........ ~.-..~ .. : .. :::·~·.:·~ .. :·: .... :::: .. ·~.~~~:·~~·~.i~~.~~~:.:.::: .. :.::: .. :::·:.:::: .... ::::::-.::: .. : ... :~·.:·::·::l·-·.·:: ... ::.:·:·:~·::.~·::~::.::.~::::.I::· .. ::·~·~~::.~·: .. ::-.:: .. : .. ::::::.::::.: ... ::~: .... ::.: ..... ~: .. :.::~~~~~~~~.~:~~~~~~.~~:.~:~~~~~~~: .. ::-..:.::: .. :.~:~ ....... : ................ :.::.:::.~ .. ::::~-.:::::: .... : .. :: 
Minimum. 4730 r Minimum of Log Dat 8.462 ...................... _ ................ _ ..................................... -._ .......... -........... -... _ .................. _ ................................................................................. + ............ _ ....... _ ................ + ... _ ... __ .................... _ ...................... _ ................... _ .... _ ........................... _ ........... _ ............................. _ ............ _ .. -............................... _ ........... _._ .. _ ..... _ ............. . 

Maximum, 21800 ~ Maximum of Log Data 9.99 

~~~~:~~~~~~~~~~~~~~~~~~~~~~~£~~~~-i~~~~~=~=~~~~~~~~~~~~~f=~~~ 
Coefficient of Variation I 0.564 1 j 

I , 



0.897 



·.~!;.;;;:,~'W:::;.~~~;:W·:·;'; ... ~~ml ;;r;·2:,ij"·~Bg;~::~:J·'.;~n:; •. '·~f:':. . ,. ""'," ",: '·'~::-.I !.i,~'~~::;;','~::~c:;,.~'i.'1 , .. "':..' . ":):Iw;; :-~ .. ::;:.. .. : .... 
Shapiro Wilk Critical Value! 0.829 Shapiro Wilk Critical Valuel 0.829 

=~~::=~-~~~~~~~~~~~~~~~~~~~,,~~::~==-=r::=-=-:-:~~~~~~L~~~ilf~~~-~~~~~~~~L~~~~_:~=~:= 
.......................................................................... , ............... " ... " ........ " .................................................................................... " ....... _ ................. ",,, ... ,, ............................... j. ................................ " ................................................ " .... " ......................................................... " .... _ ............... _ .. " ................ " ...... , ....... , ..................... " ...................... " ... " .. 

Assuming Normal Distribution ! Assuming Lognormal Distribution 

:=:~~~:::~~1~~~~~~:~~~~ii~~-;~i1~~=~=~::=~~~~~1i~t~f~~~~i~ 
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................ " ............................................... " ................. , ............................... , ....................... _ .. hh .. , .... , .. • ... " ...... " .. • ............ 'nu .. sta'rl'""""'''''4'S':79'''''''' "" .. " ...... " ............ " ........................................................... --......... --,--.. " .. , .... , .... -........ , .. , .. , ..................... , .. , .............. , ....... , ....... " .... , ............. " ................ " .. " ..................... . 

...... "" ........... " ....................... h .... , .............. , ................ Approx'i'm'ate"Cl1T"Sciua're"·Va"iue·"(OSj''''''·''''''3''1'':·27''''''''· """"""·"·"""""""""""""·"""·""""""""""""""""--Non·pa'rametr'ic'Statlstlcs· ............ · ................ ,,, .... · .. · ............ · .. ,, .. ,, .... · ............ .. 

Adjusted Chi Square Value 28.76 95% Jackknife UCL 5.396 
....................................................... - ... _ ........... ,_ ............ • ...... •• ...... " .. ·" .... • .. •• .... • .. , ...... "" .... • ............ ,· .. w· .... , ........... ·-""-""_ ... ", ...... , ...... ", .... _ ....... "_ .... --.... ""1"" ... , ... ,, ... , ......... ' .................. "'· .......... '''· ... ' .... ' .. - .. ···'· .... '·''··' .. '· .. 'S5O/~ .. Sta·nda·rcf"Sootstra·p .... U'CL "5':'1"74"" 
...... · ................. ·, ........ ,· .... , .... ·· ............ , ...... -.......... -................ 'A'nderson':6a'riing'-Te;XStatTstlc .. · ...... , .... '0·:505 .... j .. ' .. · .... · ............ ,,· .. , .. , .. , .................. ' .. hh ...... " .............. ,,, .. • .......... • .... ,,",, .. ,, .. • ...... , ................ 9"5% .. ·iioot5t'ra"j):i"'U'cL 
" ................................ , .... " .... , ....... , .. , ..... hh· .... • .. • ........ Anders'on:'6arITng"s"%""c"rlilcafValue · .. '' .... ----6:·7'26" .............. ' .... ' .... ''·.· ... · ........ ' ...... ' ...... --............... _ .... · .... , .. "·,, .. , .. ··, ...... · .... ,· ....... s's·%· .. Ha'iFs··sooistrap"lJ'C'L 
.. ,·, ........ " ........ ·,·, ...... · .. · .... · .... · .............. ,· .. · .... ·· ...... · .. Koi"mogorov-"siTilrnoy'Tes'i's'ta'iistlc' '-"-''''''''6'~2'33'''' ...... ' ..... -., .. _ ................... , ..... ,-.......... , ............ , ......... " .... _--'9S%"'p'ercentiTe"Sootstra'p"'UCL 5.182 

.. , .. ,· .................. · ............ · .. · .................. -.... · .. 'Kolm'ogo'rov:S'mIrnoy .. S% .. 'C'ri'ticafValu·e ........ ·"' ...... '6:·28T ................ , ............ , ........................................ , .. , ................. ,,_ ... ,,· .. , .... ·· .. · .... "'g·S'%·"SCA' .. E3"o·otstra·p'U 5.207 

.............. · .... "Data· .. app'ear-Q·am·ma .... 6is'irlbu·tecf'at' .. S'%' .. Sfiinificance Ieve'j"' .... ·· .. , .. ·· --........ , .. , .................... -·· .. , .. " .... -.. ·-.. --· .. · .. -----.. -.. · .. 95% .. ·CI1·ebysh'ev'('fv,.ean: .. 'SdrU(SC· ...... -.. ' .. ":j'~24'f· .. 

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 11.37 

:~~:~~~~~~~=~;~~~~~~~~~~;~~~~~~I~~~~~~:~~~~~~~~~~~~~;~~~~f~~~~~ 
.Res.lJ'fi .. o.;: .. '1/2'.SDL .. Carsenlc)" ..... , ............................. hh._ ....... ,,' ......... ' .................. , ................. _"' ... _ .. , ...... , .... , ........ , .......................... hh ...................... " ................. "' ... , .. , .................. ' ......... ", .... __ ...... "'''' .... ' ....... , .............. _ ... ' ..... , .. ' ........ _ .... , .... , ................................. , .... , ... , .... , ........................ .. 

.... __ .. hh" ......... ,_ ....... __ ........... , ...... " .... ' .... _ ...... , ....... , ............... , ........ "' ............................ , ... ' .......... , ......... , ...... , ............... , .. , ........ , .................. " .. Ge.nerafSt8.ilstlcs ...... , .... , .. , ............ , ....................... , ... , ........................... , .. , .................... -...................... ' .............................. --.......... '-.. " ............ --" ..... '-.............. '" 

................. , .... -........................ -..................................................... -' ..................................... , ......... ' ...... , ................ _ ..... , ................ ---"' ...... · ........ · .......... · .. · .. ' .. · .... r"·· ...... · ........ , ...................... ' .. , .......................................................................... _ .... _" .. , ................ , .......... , .... , .. , .. --................................. ] .... , ........... " ............ "' .. , ..... . 
Number of Valid Samples I 9 Number of Unique Samples 9 

...... • .. • ..... , .. __ ....................................... hh .................. , .......... ' ...... , .......... __ ................... ,_ .... _ ....... , ..... , ........... __ .................... "' .... _ ........ , .... , __ .................................. .1 ....... , ... , ...... , ..... " ................ , ........................................................ _ .......... ,_.,_ ........................... , ............ _ ........... , .. , .......... , ....... , ............ ' ........................ , ............. " .. 

Raw Statistics Log-transformed Statistics 
.................. , ................................... ' ........ , ........ ' ............ "' ........... -...... --.......... -_ .... -........................... , .... , .... "' ..... ' .......................... · .. "'· .... ,· .. , .. ,· .......... , .. -'· .. '-1 .............. , ...................... , ............ '_ ........ _" .............. -........ , .. _ ....... _ ............. ' .... _ ........................ , .......... , .......................................... , .. , ........ , .............. -- ... -.. .. 

Maximumj 9.62 I Maximum of Log Datal 2.264 
.... , .................. ' .............. " .. " .... "' ....... , ........... ' ............. , ........... --.................................. , ... , .. , .. , ..... , ..................................... , ........... , .... , ................. , .. _ .... , .................... , .. ], ............ , .. , .. , ............. , ............... , ............. ' .. , ................. , .... , ....... ' ........ , ............ ' .. , ...... , ............ _ ........ ,_ .. , ............................................................................ ..-.. _, ................. .. 

Meanl 5.813 Mean of log Data 1.623 

~~~~~_~~~~~~~=~::~~=~~~~n~~~~;)f~~j;f~~=_~~~-__ -:~~~~~:~~~~~:~~~~~~~~~t:~~~~~ 
Skewness 0.351 I ! 

........ " ........ ' .................. , .............. " ...... " ............ , ........ " .................. , .... _ ..... " ............ , .... , ........................... , .... , .. , ................. " .... , .. , ...... " ........ " ...................... _" ...... , ..... 1.. .. "., .............. , .. , ..... , .................................. _ .. , ... , .......... , ........ , ........................................ , ........................ , .............................................. , .. ,.,1... ................... ' ...... ' ........... . 

.... , .......................... , ..................... , ......... , ............. , ..... , .. , .. , .......... -.............. -........ , ............. , ................................................... , .................... RelevantTiCCS'tati·stlc·s .............. · ........ , .......... "' ........ , ... , ............ ' ....................................... , ......... , ...... ' ...... , ...... , ...... " ...... , .................. , .. ' ................. _ ... 

...................................................................... , ....... -.................................... , .... , ..... ..-................ , .... , ............ " ............ , ......................... , ...... , ........ _ ................... , ............. '1" ... ,.-........ _ ................................. , .................................................................................................. ' ........................ , .... --.... --............................... , ...... , .... , ................... . 
Normal Distribution Test ! Lognormal Distribution Test 

I::~~:~:':~·~?~::~:?~::::: 
Shapiro Wilk Critical Valuel 0.829 I Shapiro Wilk Critical Value 0.829 

"' .. · ...... · .... , ........ , ...... , ...... ' .. ·"o,a'ia' .. appear .. N·ormai .. "ai·S% .. 'Si~in'lfl'ca·n'ceTevef ...... " ........ '-.. ' ...... " .. -· .. r ...... · .. ' ........ · ............ 'b'aia .. appearTog'n'o'im'a'j"'ai .. s·%· .. slgnlii"ca'il"ce .... Lever' .............. , .. , .. ···" ...... .. 
.. ,---..... , .. , ............................................. '_ ................... ' ...... , .................... , .......... , .................... , ...... , .............. " .............................. , ......... _'_ ........ , ................. --" ...... j_ ....... --............................. , ..................................... , ........ , .... -, .. _ .... '-, ................................. , ...... , .. , .... , ...... , .. " ....... " .... " ............. --..... , ................................................ . 

........................ " ... __ .................... __ .......... _ ............ , ............................. " .................... __ ..... _ ............... ' .. " .. __ .... " .. , ...................... ,_ .. _" ........................ , ...... " .......... J. .......................... _, ......................................................... __ ........................................... _ ...... ' ........... _ ... '_ .............. , ................ , .... , ............. , ........ , ...... "' .... , ...... , ...... , 
Assuming Normal Distribution I Assuming Lognormal Distribution 

•• _ ................................................................... _ ••••• - •• - ............................ ~_ ••••• ___ •••• _ •••••• __ ._ •••••••••••• - ........................ _ ............. - .. _ •• _. ___ ....................... __ ... __ ............. {.. .. ..... •• ....... ·r ....................... • •• •• .. • .. ·_··~_ .. •• __ •• __ ·_ .......................... _ .................... _..... • ............ _ ........... _ ............. _ ... __ ........................... _ •• 0,; ........................ _ ................. . 

95% Student's-t UCL\ 7.739 I 95% H-UCLI 9.637 



I~~ 

95% UCLs (Adjusted for Skewness) ! 95% Chebyshev (MVUE) UCL! 10.71 .............. ~ .................................................... _-_._ .......................... _ .................. _ ....... -..... -....................................... -....... _.... ·_· ...... · .. · .. · ............ t .. · .. · .. · .............. _· .. _· .... · ........ · .. · .. _ .. · .. _ .... _._ ... _._-_ ... _ ... _ ... _-............ _ ... _ .................................... _ .. _ ........ _ ....... __ . __ .................. _ .. _ ..... ;-........................ _ ................ . 
95% Adjusted-CLT UCL 7.646 ! 97.5% Chebyshev (MVUE) UCLj 12.83 

------------------GammaOiStritiuti;;;,-Tesi------------------+------------------OaiBOlslrfbUtfori--------------------------

. Theta Star! 2.2331 

:.::.::.: ... ::::::~.:.:.~~:.: .. ::.:::.:::::.:.:::.: ...... ::~ .. :.: .. ::.:.::: .. : .. ~~:~.~~~~~~~~: .. ~~~:~~~~~~~:~~:y~~~~:::~·:?:~:?:I: .. ::::~ .. ::~·~·~~·~·:~~:: ~.~: ..... ::::.::.: ...... : .. ::.:::::.: ...... ::.::.::::: ... ::: .. ::::::: .. :::: .. :::::~.~.~~~~~~~~~~~:~~~~~~~~~.~:.::.: .. :: ... :.:::::::~.: ... : .. : ...... ~.: ... ~ .. :~::: ... ~:.=::: ........ :: 
Adjusted Level of Significance 0.0231 95% CLT UCL 7.517 

...................................... __ ...... _ ............................ _ ........................... _ ........ Ad}uste'd .. Ch'i"Sq'Ljiire .. Va .. ii:i'eT .. ·· .... ·2·9:·s-f .............. _ .... _ .......................... -.... -_ .................................. _ ...... · ...... · .. · ........ ··· .... · ...... · .... · .. · .......... g5·% .. ·:rac·i<k'nife· .. UCL' .... · .. · ........ ·7:·739-.. · 

~~:===:::::==~::::=::::=:=::~:::==::::::::=::::J-===1f. .. ·::· .... :::·::: .. :: ... :.~:::.::: ...... :.:::.: ..... :: .. :: .. : ... :::::.:.:: ..... ::::.: .. : .. : .... :: .... ~~~~~:~:~~~ .. ~.~~~:.:~~:~~~~~~~.:~.~~. ::~:.=~ .. ?~~~~ .. : .. 
Anderson-Darling Test Statistic1 0.558 95% Bootstrap-t UCL 8.086 
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Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 10.33 
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Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 16.12 -....................................................... --....................... -.......... · .... 9·S% .. Appro'(im·ate· .. Gamma .. ·o,c"C _ .. _-·-· .... 8·:·473· .................................. -................ -.. -.......................................................... -.. -............................. -............... -............ --.. _.-.--... -..... --.. -........... -........... _ ................ --.. 
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..... _ ........................ _ ......................... _ ...... _ ...................... _._-..... _ ..... _._ ..... _ ....... _ .......... _ .......................................... -................................................. _ .. _ ............... _.) .......... _ ... _ .. _ ............ -.... _ ... _ ....... _ ...... -...................... _ .................................................... __ ._ ............... _ ...................................................... ] .............................. _ .. -..... .. 

Skewness -0.775 
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Normal Distribution Test i Lognormal Distribution Test 
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Shapiro Wilk Critical Value 0.829 Shapiro Wilk Critical Value 0.829 

-.. ·-.. _ ...... · .... · .. ··· .. · ........ · .. ·Data·-appea·i·NormaTat .. S·% .. ·S·lg·ni·ftcancs· .. Level·-...... _ ............ · .. · .. · .... · .. -· .... · .. · ...... · .... · .... · .. ·_· .......... o·ata .. ·iippea·r .. Co·gnormal"a .. i·s-% .. s'fg·nifi·ca·nce"'L'evel'-.. -...... · ........ · .... · ........ .. 

Assuming Normal Distribution Assuming Lognormal Distribution 
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Gamma Distribution Test i Data Distribution 
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Approximate Chi Square Value (.05)! 186.7 I Nonparametric Statistics 

=~:::~:=~-~-==:::~=~~~=:~=~~d!~~~~~~fi~a~~;~~l~~8~~~~~T~:~=:=-:==:~===~=~~~-=~~:=~:~;;~:~~-:g~~F~;~~~-: 
......................................................................... -........ · .. · .. · .... ···· .. · .. An·derson:6a·riTng~Tesi·s·taii"siic1---0:s17T-------------------------~--1!I~5~BO~~~~~UCly-234.:.2---
........................................................ -.. -............ -· .. ·· ...... ·Anderson:6-a-rfing·S%· .. Criiicaf"va-iu·s· · .... -.. ··-.. -O~72f·· .................................................... -.................. ······· .. · .. ·· ...... · .. · .... · ...... ·· .. · .. · .... ·9S·% .. ·Ha'j'jis· .. Bootstra'p-'iiCL ........ 2iis .. ··-.... ··· .. 

Kolmogorov-Smirnov 5% Critical Value! 0.279 95% BCA Bootstrap UCL 230.4 

::~:==~===-=:~~~~~;:~:i~~~~~~C:~:1r=:=-~==::lE~=~~:=:==:===~=~~~~~~~f~;I~~{;;~~E3~=:= 
95% Approximate Gamma UCL 247.1 

.... -............. _ .................. -............................... -....................... _ ............. -••.. - .. --.---........ _ .. _ ....... -................................. -_ ...................... _ .... _ .................... -1 ....... _ .................................................................... -....................................................................................................................................................................................... . 

95% Adjusted Gamma UCL 256 I 
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General Statistics 

Raw Statistics Log-transformed Statistics 
-_ ............................................................................................... -...... -......................... _ ...... _ .......................... _ .............. _ ........................ _ ................................................ _ ........ _ .................................... _ ..... _ .... _-_ ........ _ ........ _ .. _ ........................................................................................ _ ........ _ ... _--................. ] ........................................... . 

Minimum 0.0045 Minimum of Log Data -5.394 
.... , ........... ~ ..................................... --................... -.-............................. _ ............................... -..................... , .......................................... _ ................. -... - .. _-............... _... . ..................................... _ .......................................................................... -.................... _ .... - .... _ ................ _._ .......................... _ ....................... _ ......................... . 
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.............................. -.................................. _ .......... _ .. _ ............................ _ ........... _ .................. -.... _-._ .. _ ..................... _ ... __ ._ ...... _ .... -_ ...... -.................................................................. -............................... -... _-.... _ .. _ ...................................... _ ........ , ........ - .... _ ...................................................... -.... _-_._ .. __ ._ ...... __ .- ...................... -.................. ...,. .. . 

Median 0.0054 SD of log Data 0.66 
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Coefficient of variationj 1.213 
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Skewness 2.99 ...................... _. __ ._ ................................ _ ........................ _ ................................................................... _ ................................................................... _ ................................................................................................................................................................................................................................................................. .J ............... _ ....................... .. 

Relevant UCL Statistics 
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Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 
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Assuming Normal Distribution Assuming Lognormal Distribution 

~~=~~~~~~~~~~~~~;iii&~~l~~~~~~~~~::~~--~~~~-~~~i;~i~~~~~~~;~j~l:-~;l 
95% Modified-t UCL 0.0159j 99% Chebyshev (MVUE) UCL 0.0252 

Gamma Distribution Test , Data Distribution 
.... --.............. -..... ~--........ -................. -................... -............................ _ ................................................................... __ ................ -.................... , .................................... ~ .... -.~ ......................... _ ......................... _ .................................................... __ .. -.. - ............................................ _ ........ -._ ............. -...... -.................. _ ............................... -..... - ..... . 

k star (bias corrected) I 1.273 tl Data do not follow a Discernable Distribution (0.05) ................ -.......... -......... _ .................................................................. _ .......... -......................... -........... ·· ...... · .. · .. -·Thsta .. ·s·tarl .... · .. · .. · .. · .. o:·O'o·ssr"·· .. · ...... · ................................................................................ -....... -.. -.... --.... -........ _ ............................................. -.......................................... _ .. -.............. -...... -.... .. 
........... _ ........................................................................................................................................ _ ................. ··· ... · ...... -··-··· ....... _···· ... ···· .. ··_ .. ·t······· .. ·· __ · .... ··-.. ·_· .... 1' ....... -...................... -................... _ ................................................ _ ....................... -............................................................................................. _ ...................................... .. 

nu star! 22.92 I 
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i 95% Standard Bootstrap UCL! 0.0141 ... 'u .... _ .. uu ... uuu.u ..... _ .... uuuu ... _ ... u.u.uuu.u.uu .. u._ .. u._.uu.u .... u ......... u.uuu_.u .......... uuuu .... u.u._ ....... u .. uu ..... u ... u.u.u ... ~uu.u.u.uu .. uu.u.u .... uul!················_·········· .. __ ···· .. ··········· .. ·u··.········ ............ -.................................................... _._ .............. u ...................... ·.u._ ........... 1-..................... - ...... - ... . 
Anderson-Darling Test Statistic I 2.375, 95% Bootstrap-t UCLI 0.111 

.::.u.:.:.-.::: .. :::::.::~.~.~ .. ~-.::~::.:::.:~.::~:~:::.::-.: ... :: .. ~::::-.-.~~~ .. ~~~~~=:~:~~~~~_..~~.-.~~!:~~~~~::~~!.~~:'I'·.:::.:·-.·::.·_.:?::?.·~~:.-.L~:··:·::.~·.:.:··.:: .. -. .. ~ .. -.:.:-.::.:~:.:: .... -.::~~-..::: .. ::.:.::::-.::::~~.~~ ... ::.: .. :: .. : .. ~ ... :~~.~~:::.~~~!.~~~~~~ .. ~~~~~~:~·:.~~·~11·.·::~.::.:-..:::?:·~??.~ 
Kolmogorov-Smirnov Test Statistic 0.4931 95% Percentile Bootstrap UCL 0.0157 
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Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCLI 0.0241 
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Mean 0.766 Mean of log Data -0.403 
........................... _ .......................... _ ......................................................................... ················ .. ·········· .. ······· .. · .. · .... Median· ·_········ .. ··0:6·9· .. ······ .................................................. -.................................... -.-................................. ········_· .. _· .. · .... ·sD"·oflog··Data .. ··· .. ····· .. ···6:·5·66· .. · 

SD 0.403 
................................................................................ -...... _ ................... __ .......................................... -......................................... _ ..... " ..•. _ ............... _ ........... _.]' .................................................................................................................................................................... _ ...................................................................................... . 

Coefficient of Variation 0.527 ! 
................................................................................................................................ ···················_·_ .. ······· .. ··.········ .. ···_N·· .... · • ............ _ •. _ .. ·_···_ .... • .. -········1· .. ···· .... · .. ····· .. ·-······· .. ······ .................................................... -... _ ................................................................. ·• .. ····· .. ··· .... ··•······· .. ·•·· .. ········· .. 1····· .. ······· .......................... .. 

Skewness 0.315 I 
................................................ _ ........... __ .......................................................... _ ........................................ __ ............................................................ _ ................. .1.. ............................... _ ............................ _ .............. _ ........... _ ........................................ _ ............................................. _ ............................................. _ .............. .. 
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_~~~~~~~~~~~~~~;;~~~~~~~~~~==~~~~~~f~~~~~~~~~~~;~~ 
95% UCLs (Adjusted for Skewness) 1 95% Chebyshev (MVUE) UCLj 1.412 
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Theta Star 0.291 I ................................... -...................................................................... _ ....................................... _ ...................................................................................................... + .............................. _ ............................................................................................................................................................. y .............................................................. . 

nu star 47.4 ~ 
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..... -........................................................... -...... -.......... " .... _ ............ -.. -......... -................ __ ......... _ .......................... -.......... _ ............ -.. --·········_············· .. ······1·--··· .. ·····_ .. ······· ............................................................... _ .......... -.. -................... -.. _ .... -." .................... -... _ ..... _ ... - .......... _ ....................... _ ..... -........ -....... . 

Anderson-Darling 5% Critical Value 0.724 95% Hall's Bootstrap UCL 15.96 
............ -.......................... _ ........................................ -......................................................... -............. -.-..... -.. -.................. -_ .. - ... -........ ·······-·········· .. 1-"·······-··_············ .. ········ .............................................. -.......... -.................. ---........... -............................ --................................. -.-...... ] ........... _ ........ -.................. . 

Kolmogorov-Smirnov Test Statisti 0.167 95% Percentile Bootstrap UCL 16.21 
........................................ -.................................... -..................... _ ........ - ........ -.............. " ..... -................. _ ......... " ................ _." ... --...... - .. -·-····· .. ········ .. ·········· .. ········1··· .. ············ ......................................................... _ ........ -..... _ ....... -....... -....................... _ ...... --............... -... -.. -.................................................................. -................. -... . 

Kolmogorov-Smirnov 5% Critical Value I 0.28 95% BCA Bootstrap UCL 16.55 
·········· .. ·········Data···a·ppea·r··Ga·m·ma·'Ois·tilbute(r~ii··s·%··S·kj·n·i·fic~in·ce·ieve(··· .. ······· .... r···· ......................................................... ····················-············S5%··Ch·eb}ishev{Mean';'''sdY''uci' .. ······· .. ··22:2·8-······ .. 

Assuming Gamma Distribution ! 99% Chebyshev(Mean, Sd) UCL 34.41 
! 

95% Adjusted Gamma UCL 19.68 I ! 

~:~.:.~:.:::.::.::~ .. :: ..... ::: ... :::~:::::: .. :.::.:~~: .. ::.::~~:::::: ... ::::: .. ~:~: .. ~:::::::=.: .. :~.::.~:: ..... :::.:.~: .. -.::=: .... ~~.:.::: .. ~~ ... ~::::.:~::~:::~~~: ............... ················· .. · .. ::·::::·:::: .. ·:::::1· .. :··::·: .. ::: .. :~~::.:.:::::::~ .. ::~ ... :~:.::.::.:~::: ..... ~:.:.:.:::~.~ ..... :::: .. :~~.::~.:::::: .. :.: .. ::.:: ... ::::.~ .. :::.:.:: .. :::: .. :::::~~:::~: .. :: .. :.::.~~.~~ .. ::::.:.~ ... : ... ::: .... JL:.: ... :: .. : .... ::: .. ~:::.:::·:~::: 
Potential UCL to Use Use 95% Student's-t UCL 16.85 

., .......... -......................................... _._ ....... _ .......... _ .. _~ .......................... _ ... _ .. , ............ _ ..... _ ....................................................................................... _.................................... _ ...................... __ .. _ ........................................................................................... ······· __ ·_·············· ___ ···._·_··········v~··.···· .......................................................................... . 

........ -................................................ _ ..................... -.................................................................................... -................. · .. · .. ································ .. ··GenerafStatlStlcs .......... _ ..... --..................................... -.................... -................................................................................................................................ _ ................ . 



Raw Statistics 
.............................. -......................................................................... __ ........................ -.............................................................................. .,.. ............................................ _ ............ - ... -........... _._ ............. - .. __ ............. _ .. _ ............................ _ .............................................................................. _ ................... , ....... _ ................. _ .. _ ...... . 

Minimum \ 1.0200E-4 Minimum of Log Data I -9.191 
.... - ............................................ - ............................ - .............................................................. - ....... - .............. - ............................................................................................ - .................................... -....... - ................................................................................................................................ ···••···················· .. T· .. ······ .. ····· .. · .... ·· .. ······ ........ . 

Maximum 0.0284 Maximum of Log Data I -3.561 
............................................................................................................................................................................................................................................................... - ....... -i"" .. , ............................................................................................................................................... _ ................................... ·································1···················· .................... . 

Mean 0.00341 Mean of log Data -7.775 
....................................................................................................................................................................................................................................................................... J .................................... -............................................................................................................................................................................................................................ . 

Median 2.3050E-4 I SO of log Data 1.763 

:~::::=::::::=::::::=~~=:-:===::======:!~==~~~~t:=~===~~=~::=:::::=~==:==::======:-=Il::--==-~_=:= Coefficient of Variation 2.706 ! .................................................................................................................................. -.............................................................................................................................. + ........................................................................................................................................................................................................................ + .......................................... . 
Skewness I 2.995 ! I 

.................................................. _ ........................................................ _ ........... _ ........................................................................ _ ....................................................................................................................................................................................................................................................................... _ ................ L. ....................................... . 

................................................................................................ -............................................................................. ···········································Releva·nt··uc'C·siaiisifcs············ .. ··· .... · .. ················· .. ··· .......................................................... -........................................................................................................... -

-:_:~~~~~~~~~=~~~~~5ii;i~;i~I~--:=~~~~~~~~~~~ii~;1~~~~~~~ 
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

:=:::==::=:::=:=:;;;~~~;o;;~;~~n::=-==::::::::::::=:t=-::=:=-::~=-:~;;:j~~~;~~;;;-;;;=~::::-===::::::: 
---~:=~~=-:-:~=-=::-:~=;;;;~~f~~~~C:~~::2 ==:=-==::~=-=~::===~~;~~;;;;~:~g~ ==-:-~:~~ 

:~:~~~==~~~======:=!~;~;~~~1==~~;; :====~==:~~=~::i;¥~~~E~~~~~}~:8 
........... _ ............... _ .................................. -... ···Gamm·a .. ·5istrihutlon··Test-.. · .. ···············_······· .... _ ............................................................................................... ········· .. ············ .... ················"Data··6Ts"iilbuti"tin .. ·· .. · .. ····· .... ···--· .. · .. ···· .. ········ .. ···· .... ···· .. ··· ....................... . 
.... _ .... -............. -................................. -.... ··· .. · .. · .. ···· .... ········ .. ··········· .. ····_······ks"iar .. (b·ias··co·rre·cted)T········· .. ···6:2·9········ ························ .. ····"D~ita···do···n·oi·fo·How .. ·a .. ·6Isc·ern~ibi·e .. Distiibu"iiOn···«(io·5r-······-···· .. ·· .......... . 
....................... -........................... _ ..... _ ........................................ _ .... -............. _ ...... _._ .. _ ..... ············Theita··Star ··· .. ·· .. · .. ·····'OJ)·1··19 .................................. _ ........................................ _ ......... _ ..... _ .................. -............................... _ ... _ .... __ .......... _ ... __ ........................... -............................ . 
......................................................................................... -.......... -.. -.-.......... _ ............... ··_ .. ··_· .. ····· .. · .. _·········n·u··sta·r .. ············· .. ·s·:'2·1"1'"·· .. ······· .... ·······_ .. ·····_···· ........................... -................... -.. _ ......................................................... _ ............................................................................................... . 
.......................................... _ ................... ··········· .. ···· .. Ap·p·roximate·"c·iirsq·ua·re··vaiu·e"r0·5)"················1":·25·1·· ..... -........ " ........ " ........................... " .......... ···,,··,,····· ... ·N·o·n"iJa·rametiic··StatlstlCs·· .. ·,,········· ................................. _ ......................... . 

. :.~: .. ~:::~: ..... ::::::.-.:::: .. ::::~:.:::~~ .. ~~: ... :.:::.~ .. ~~~~~~::~::-.:-.:.::.:::::-.~~j~~~~~~.::~~~~:~:::~~~~~~!~~~~-~~1~-.-.~·:-.:::::?~:.~~~·~[-.:·:~·:~::·:~-.::::·:::=-.~:::~-.:-.:.:~::.:~.-..~::::~:::~:.-.~":::-. ... :::::.~::~.: .. :.::=:.:.:::-.-.~::::-.:.:~:::~~~::~~~~:~~~:~!::~~~~:. :~ .... :.~-.~~~:.~~~ .. ~ 
Adjusted Chi Square Value 0.8921 95% Jackknife UCL 0.0092 

................. " .............................................. _ .............. " ........... _ ................ " ....... " ....... _ ........ " ...... _ ........ -....... _ .......... _ ................................................ _ ........ - ................................. _ ............................. · .... ·· .. ······ .. ················9·S·O/~ .. Stan(ia·r(rBo·otsira"p-UCC ···········-b~OOS3· 

..... -.................................................... ················· .. ········ .. ······An·d·erson·:6a·r·ilng .. Test"Statistic .. ··· .... ····· .. r:·ss:rT······-············· .. ·· .. ······_···· ............................................................ ····-············· .. ·····,,···s5%· .. s·o·otstrap:i·iJcC" ·-·········· .. ·0:'1"89····· 

._ ........ _ .......................................... _ .... ·· .. ,,···· .. ····Ande·rs .. on-=Dari"i"ng·S% .. critic·a"i"Val·ue ······ .. ··········0·:863···T·"···· .... ···· .. ··········_· .. · ......... -.......... " ............. _ ........................ ···· ... ···_ .. ·S5%· .. Hai"lis"·Bo·otstra·pTJCL .. · .. ·· .. ···-···6":·1·0·6····· 
-........................................................... ······· .. ·· .. ,,······Koimogo·rov=-S·mi"rnov·Tes"t .. Statlstlc · .... ·······"·i1:384···"1"············ .. ····························· .. ·····-····_······ .. ·········· .. ···· .. ··· .. · .. ··95%"'p'e'rc'e'ntli"e"Bootstrap""UCC .... ··_ ... · .. ···6":0696 
............... -....... _ .. -............................. -·····""Koimogorov=sITi .. iinov··s%···C .. ri"tlc·al"V"aT ·········'O:-36T·T······················· ... ···· .. · ... ······· ....... " .................................... -._ ................. ·· .. ·····9·s·%···BcA·sootstrapTic·C ··················6":·0'1·28· 
··,,·········· .. ···········"ba .. ta···n·oi··Q·a·m·ma··6istrlbu"teci"at'S%'''Sign"ifi"cance Level ·· .. ········ .. ········r···· .. ··· .. ········ .. ················ ... ·········· .. ···· .... · .... ····· .... · .... ···-_···,,··gS%···Che"by·shev.{M·e·an; .. ·S·dfucCr······ .... ··0·:·01·j"f 

97.5% Chebyshev(Mean, Sd) UCLI 0.0229 
.............................................................................. --_ ................ _ ................................................................... _ ................... · .. ·· .... ··· .. ··r·······,,·· .. ··········· .. ·····_·· .. ··I· .. ···· ............. _ ..................... -........................... -.-........................................ -........ --.. --..... -.... -.... · .... ·· .. ················ .. ··· .. ·· .. ····T··· .. ······• .. _· .. _··· ............... . 

..................... _ .......................................... --......................... =.~~ ... ~~? .. ~~~~~:.~~ ... ~~~~·~···~·~:·l·············· .. ·?~·?·~·~~L .............................................................................................................................................................. " ...................... " ........ " ............... ,l ........ -........................... . 
95% Adjusted Gamma UCL, 0.0202

1

1 I 

~~~:-~=~=_==::i~~~;~~i~~i::~~~=~==:~i==~:=:~:=:=~~~;~;;~~~~~~~~i~~t~i~~~ 
Recommended UCL exceeds the maximum observation 

·R·e·s·u·i·t ... or .. 1'j~fs6C·(co ... b-a·iij·-.. ········ .. ········_ ..................................................... _ .................................. " ........................................................................................... " .................................................................................................................................................... _ .............................. -................ . 

General Statistics 
.................................................................................................................................... _ ..................................................... " ......................................................... ···-···1······_····· .. ························· .. · .. ··· .. · .......................... " ................................................................. - .. - .... " .............. · .. " .. ·· .. ·························1··················· .. · ..................... . 

Number of Valid Samples! 9 1 Number of Unique Samples! 9 
..................................................................................... " ................................................... _ ............................................................................. !.._ .................................... c ................................... _ ........................ " ........................................................................... _ .................................................. " ...........••.....•. , ..................... _ ............... . 

.......................................................... ·· .. ·············-···_··_··_···· .... ·····Ra·w···Staiis"ilcs .......................................... " ...... " ........ ··· .. · .. ····················· .. ···r········· .. ·-.. ·········-······ .. ······_· .. ·····················Lo·g:tran·sfo·rm·ed···S·tatlstlcs·························· .. ········ .. ·· .......... -... -.. -........... . 

......................................... _ .............................................................................. _ .................... " ................................ _ ........................ " ... " .......................................... .: ............................. - ...................... _ ....................... " ..... _ ................................................... _ ..... _"._ .................... _ .. _ ..... _" .............. ] .......................... " ............. . 
Minimum I 3.32 I Minimum of Log Data 1.2 

............................. - ....... _ ...................... _ ........................................................................... _ ....................... _ ....... - .............................. ] ........................................... \ ..................................................... " ............................ -............................. _._ ...................................... "...................................... . ............ _ ..................... . 

_ .................. __ ............. ... ... ... . Maximum 11.8 I Maximum of Log Data I 2.468 ........................................................................................................................ _ ................. _ ..................... .,.. ................................... ".-.. , .................... _ ............................................................................................................................................................................... _ ...........•... _ .............. -............... _ .•.. 
Mean! 6.698 I Mean of log Data I 1.8 



Relevant UCL Statistics 
........................................................ ················· .. ····_····Norma'fD'is"tiibutl·o·ii··Tes"l .. · ......................................................... ····· .. ······· .. ········r· .. ··········· .... ··· .. -· .. ··· .. ············· .. · .. · .. ·········-····_· .. Logn·ormal"bistri't,·u"tion···Test .... · .... ·-··.-.-············· .. ·· .. ·-.. ·· .... ··--.. ·· .. · ............ . 
.......................................................................................................... -..... ·······shapTro· .. wTiT<··rssi·st"aii·stIC·'j··················(i"9"04···l········································-.......................................................... ·-·················s·ila·p·iro··Wiik··Tesi·s·taii"siicl·················6:·9·2········· 

Data appear Normal at 5% Significance Level I Data appear Lognormal at 5% Significance Level 

~~:~·~=·~=:::=-·=·~~;;.;;g~;O;;~~~;~~u~;;:=:==:::=~::=~=:::1=:·:·=:::==:::~==:::~~;;;;~~~;~~~~~~~~;;==~:::·:=~:=::~=~: 

k star (bias corrected) 3.458 Data appear Normal at 5% Significance Level 
................................................ -............... -..... -............................................................ -............................... -............ -........................ ························· .. ········· .. ···r····· .. ········ .............................................. -...... --..... _ ..... -....................................................... -.......................... -......... _ .............. -.............................................. .. 

Theta Star 1.937 I .............................................................................................................. -.......................................................... ··· .. ······-·······-ii·u··s"tar ·······-···6·2·:·24········1·························· .................................. -........ _.-........... _ .............. -............. _ .... --................................................ -.................................................. -..... -................... . 
. -......... -......... -................................. ··-.. ·····'· .. ···Ap·p·roxl·mate· .. c"h"i"-Sq·uare\/ai"ueTO"S) ······· .. ··4·5·:09········· ...................................................... --... -_········ .. ·· .. ····N·on·pii"ra-metiic···s·tatlstlcs······-.. ,-.................................................................... . 

::~-~~i~~~~~~~~~~I~~it:=~_~_~~~~~=~!~~~!!~ltI~! 
Anderson-Darling 5% Critical Value 0.723 95% Hall's Bootstrap UCL 8.427 

.. ·-· .. · .............. · .............................. · ........ ···-.................. ·Kofmo~io·rov·:"Smi"riiovresi·siaiisiicj .......... ·-.. ·-6-:-1 .. if ................................ · ................................ ·-.... -· ...... --.......... -·-·-· .. SS0Io .... p·e·rcentiie .. Booi5t·rap .. ij"CL .............. ··-~i"37(f· 

...................... ··_ .... · .. _ .................... -·_ .......... Kolmogo·roV-=Smlr·n'ov"So;;'Crl'ilcaIV'a'lue .. ·-.. ·· ...... ·6:·2 .. 8 .......... · .............. · ........................ ·-.. · ...................... -.......... ·· .. ·-.... -· .. · .............. ·· .. ···9·5·O/~ .. ·BCA .. B·o·oisirap""Uc"L" 8:6·24 .... · 

.......... ·-........ bati .. ·appea·i .. Gam·ma .. 6istii"bu .. ted .. ·ai"S·% .. ·s .. ig'ni"flca'nce Ievej""--"-" .................................. ·-·_ .... -.. · .. · .. -· ...... ·-.. ·-........ -· .. ·95% .. ·C"ileby5hev(rvi~an-;·-s·drijcL ...... -...... 1·f"3· .. -...... ·-

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 17.2 
........................... -..................... -......... -...... --.......... -................. 95% .. ·Ap·p·roXi·mate .. Gam-maTjc"L"r .. -...... -.. 9·:24S .. · ................ -.. -.......... -............. -............................................... -...... -...... -..................... -.................................................... -........................ .. .......... _ ........................ . 

.. _... ............. . .......... - ... _ ...... ' " ...... _ .......... -. .. .. __ . - ....... . ....................... _.............. .-.. -. '. .. . . . ...... .. .., _... . -... __ . . . ...... .. . ............. -........ _ .. "'- "-" " . ..... ...... .. -... _ ...... _ .. _ ... -...... __ . -... - ............... .•. . .. .. . .......... ..._ ..... -.... .. 
95% Adjusted Gamma UCLj 9.918 
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·Res·li"ii·o·i .. ·1i2 .. ·S0C(cc)"ppeif .... ·-.. ............................ -...... -... -............................... -........ --.-.. --.................... -......... _ ................................. -.......................... --...................................... -.............................. _-.--.-......................................................... --..... -... -......... --.......... -...... -..... ----. 

General Statistics 
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.............................................................. -.......... _ ..... -............... -.......... -............ · .................. · ............ ·· .. ·-...... ·-.. · .. M·axi"mu·m .. l ............ ·1 .. 63f ...... · .. ·T .............. -...... · .......................... ·-.. ·-...................... ·-...... · .. ·-·-· .. ·-·--.......................... M·axfm·um .. ·of"Lo .. g .. ·i)"aial .. · .......... ·2j~·2·( .. 
...................... -............................... , ........ -... -_ .................................... -......................... _ ............................ - .......................................... 1--.-.. ----....... -.-.-...... + ......................... -.......................... _ .................................. -.... -........ -...................... -..... _ .. -... -........................ _ .... -....................... -... -.... { .......................................... . 

Mean! 8.138 ! Mean of log Data i 1.902 
.......................................................................................................................................................... -......... --... - ...................... -............... -.... -, ........ · ...... ·· .. · .. - ...... - .... · .. · .. 1· ........................ · ............................................. --........................ - ....................... -............................... - ............. -_ .. _ ... _ .............. - .... --........ { ......... - ...... -............... -...... . 

Median I 6.87 I SO of log Data i 0.676 
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Coefficient of Variation. 0.635 I I .................. -........ -.-... --................ -.......... -........ -........ -.............. -.... ·-.. ·-.. · .. · ...... -.. _-·-· .. · ...... ·· ...... -.......... S-i<ewnes·sr .......... -.. ·0':·6·2·6 .. -r .... ·-.. ·-........ -........ -· .. · .... · ...... --.. -.... ·--.... --.-.................. -............... -.. -.............. -.......................................... -.... _ .............. ·-.......... ·r .................... -.... · .... ·-.. -
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Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level 
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Theta Star 4.294 ........................................................................................................................ ····_· __ ········· .. ·······-··· .. ···_······ .. ·· .. ··· .. ·n·u·'sta'r ··_······'34·:·1"1········ ........................ _ ... _ ................................................... _ ... _ ....... __ .................................. ····_·.··· .. ·.·· ............................ w······· ................................... -................................ . 
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....... _ ...... -_ .......... -.................... _ ......... _ .. ···············_·········· .. ··········Adju-steci"c·liT"sq'lJare .. va·'uer· .. · .. ·· .. 1··9·:7·.. . .... -.... _._.-.......... _ ..................................... _ ................................ _ ...... __ .......... ·· .. ··g·s-%···J'ackk·ilifeTi'cC ·····-···~fT34······ .. 

...................... _ .. _ .................................... - ....•... _ ................... _ ...... -_ •................•........ _ ....... _ ......•.....• _.-.•.•....• -.. _ ............................... _ ............................... ····-·_w·· ... ·· ...... ··········· .. ·· .• ······_··_·····-.... ············· .. · .. ·•··• .. ·· __ ··_g·S·%-St'a·nda·rd .. ·Bootstra·p"uc'C .. · .. ·····_·10.·88 .. · .. ·· .. 

.......................... _ ............. _ ............. _ .... --······ .. ······-········ .. Aii·(j"erson~6a·rii·ng .. Test·Stailsiic ·_·· .. ··_·····'CL3T······ f .. ·····-.. ······· .. ··· .. ·_·········_····················· .................. _ ......... _ ............................. ·9·5O/;··B·ootsirap·~i·uc'C· ···· .. ·······1":2':'32· .. · .. ·· 

....................... _-.............................. -.. ··· .. · .. ········Anderso·il=,o·ariin-g· .. s·% .. ·c·riiicafvaiue ········_·····0·:·]28···· ................... _ .. -._ ........... _._ .. __ .............. _ .. ··········· .... ········· .. ···· .. ····· .. ·g·s·%···HaITi·s· .. Bootstra'pTicL ·············1"1·~26-.... · .. · 

........................................................... ·-········· .. ·······koimo~io·rov=~~;-mfrnov .. Tesi-StcitistTc' ·_··· .. _······0:·1··7]··· .. ·····_··_····· .. ·_·· .... ···_·····················_······· .. ········· .. ·_··· .. ·· .. ·_·-95%···pe·rcen·iTie··Bo·otstrap·UCL ············T6~93·· .... ·-· 

................. _ ............................ _ ................ ····-Koimo·go·rov=S-mi"rnov .. S%-·cri'iical\/a·iue ·················0.282 .................................... _ ... _ .................... ········_·· .. ··········· .. ··_···· .. g5%···BcAs·o·ots·tra·pTTeL ·· .. ·······1"1":27······ .. 
···· .. ··· .. ········Data···appear··Ga·ITi·m-a···bistrihuted-.. jii'S'%"'S'j'g'n'iflca'nce Ievej"················ .... ·_······· .. ········_···_ .. _ .. · .. ·_··············-············_··········9s% .. ·cli·ebysh·ev(Mean·;···SdY·UCC ····· .... · .. ·1·5·:·64···_·· 

.............................. _ .............. _ ...... _ ....... -....... -._ ................... _ ....... -................... _ ..... _ ..................................................... ···· .. · .. ···· .. ············Gen·erafStatlstlcs···· .. ········ ... _ ................................................... _ ................................................................................. _ ......................................................... . 

.......................................................... ························ .. ········R·aw··Staiis'iics······ ........................ _ ................................ -.. ················· .. ·········r··_· .. ···· .. · .. ······ .. ············ .. ······· .. ······_······· .... ······ .. ·IoWg:tra·nsto·rmed··S·tatj·sii·cs···· .. ········ .. ············_··········-.......................... _ .. 

.............................. _. __ .......................... _ .......................................... _ ..................... _ .................................... _ ........... · .. ···_--.. ············1 .. ··················_············· ...... + .............................................................................. _ .......... _ ... _ ...................................................................... ·················· .. ···················_····1·········· ... -........................ . 
Minimum 7440 I Minimum of Log Data 8.915 

:.~=~-~~~~~~~~=~~~~~~~~~~~;I;~~1~~~~~~~~~~~~~~~~~~~~~~~~~~~:~=~~~~ 
Coefficient of Variation I 0.491 I _ .... _ ..................................................... _ .................................................... ··:· .. ···························_·············· .. ···Skew·ness·j· .. ················O:'3'2·s··· .. ········ .. ···· .... ··· ........................................................ -..... __ ......................................................................... _ ... _ .......... -......................................... _ ...................... . 

........................................................... _ .. _ ....... _ .............................................................. _ ..................... _ ............................................. _ ...... _ .•... _ .................... .t. .......... _ ...................................................................................................................................................................................... _ ...• .1 ............. _ ..................... _. 

Relevant UCL Statistics 
.................................................... - ............................................... _ .••...•............... _ ....•..... _ ....................... - ...•.. ---.. ---................ _ •...... - ...... - ....• _ .... 1"' ...•........................•....••....•.... _ ... _ ..................................................................................................................................................................... _ ............ . 

Normal Distribution Test i Lognormal Distribution Test .................................................................................................. _ ......... -_ ........... _ .... _ .................................... _ .................................... , ............................... _ ....... + .............. _ ............. _ .... _ ......... _ ......... --........................................ _ ........ -................................. -........... -.-.......... ···· .. ···················r .. ················ .. ·· .. ·· .. ····· ..... . 
Shapiro Wilk Test Statistic I 0.889 I Shapiro Wilk Test Statisticl 0.904 

....•...•......•• - .•...•.... - ••.....•....•.....• _ ..... _ ..................................... _ .............................. _-..... - ............. _ .............................. - ......... l... ................................ - •. 1 .. - .. - ........................... _ .............. _ ........................................................................................ _ ...................................................... w ......... • ••• • .. ••• .. • .. • ... ••• ... 

Shapiro Wilk Critical Valuel 0.829 I Shapiro Wilk Critical Valuel 0.829 
····· ...... ·············_··· __ ······t)a·ta··ap·pea·r··No·rmaf·at··s%-Slgn'i'fi'ca·n·ce'Iever·····································r······ .. ·······················Da"ta··appea·rTogn·oim·afat·5%··S·i~injficanc·eTever·················-._ ....... . 

i 



................................................................................ -.......... _._ ..................................... _ .............................................. ····· .. _·· .... ·········· .. ········ .. Generafsiiiiistlcs····· ............. _ ...................... _ ...................................................................................................................................................... _ .......................... . 

..... _ .................................................................................................................................... _ ................................................................ · .... ·Re·levantTiCL .. Stati·stlc·s .... · ............ · .................. · .................................................................................................................................................................... _ ................ . 

Shapiro Wilk Critical Value! 0.829

1 

Shapiro Wilk Critical Valuel 0.829 
................ _ ........................................................................................................ _._ ............................................... _ ................. _ ................ _ ........................................................ _ .................................................................................................................................................. _ ............. _ ........................................... L ...................................... . 

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level 
...... _ ....... _ .................................................................. _....................................................................................................................................... ......... . ..... ........ . I. ... . .. .. ........ _ ..................................................................................................................... _ ............................................................................................................. . 

i 
............................ _ ........................................................................................ _ ...................................................... _ .................................................................................... 1.. ...................................................................................................................................... _ .. _ ........................................................................ _ ........... _ ........................ . 

Assuming Normal Distribution I Assuming Lognormal Distribution 

95% UCLs (Adjusted for Skewness) I 95% Chebyshev (MVUE) UCL

j
' 15.14 

............................................................................................ _ .. · .... · ...... ·_ .... · ........ 9s·% .. ·Adj'lJ'sted:cLT .. UC·Cr .. · ...... ·1 .. 1·j33 .. _ .. '1' ................................................................... _ ...... _ .................. · .. 9·;f5·O/~ .. Cheb·y5hev .... (MV·U'ErUCC -_·· .... · .. fj·:·S3 .. · .... · 



1~~"~~O:J':i§1s~·~:1~'_.~.I]'J~~lttm:r·.i~;r-J.-,~:-·:/:_,_,i"r".jl;:,---~).·}~~~'_:_ --, 
95% Modified-t UCLI 11.83 (MVUE) UCL, 22.23 

...... -........ - ....... -.......... _ ............................ -.. _ ................. -......... -...... _ .... -............. -...................... _ ........................ -........ -........... -...... -.. -......................................... -.. -.. -'1" ............................... -..... -.............. -............. -.......................... -................................................... _ ................... -.... -.. - .................... __ .............. -..... - ....... _ .... - ............ . 

-----------------------GaMa-ilfSifiiiii-UonTesi----------------------I--------------------baiBDiSiritjUtfon--------------
....................... -................ -.............. _ ................... -............. -......... · .... -.............. -.... · ........ j( .. sta·r·(ii·ia·s .. ·coiiected'jr .......... -··S·:·1 .. 79 .... r· .......... · .. · ................ -.......... b'a'ta .. ·appear·No·rmaf .. at''S% .. ·S'·iin·i·flca-nce·''Levef ............ · .......... -.... · ............ · 
................................................................... _ ....... -........................... ·-.... · .... _ .... · .. · ........ · ............ · .......... ·_· ............ · .. Th"eta .... Sia·ir· .... -.... · .. 1·j3·S·1· .. ·-II ................... __ ............... - .. - ............................ -......................................................... - .................... ---.................... - .......................................................... - ............................. .. 

~:::.~:.~::~::.~::~.::.:::.:.:: .. :.:.::: .. :: ... :::.::.:: ... : ... ::.:.::: .. :::.~: ...... :: .. :.::::::: ....... :~ .. ::.: ..... : ... :.: ... :~ ... :.:.::.:.:.: .. ~ .. ::::.:::.:.:.~::: .... ::::.: .. :.:~:~ .. ~~~~~r: .. · .. :::·~~::~·~~: .. ::· .. I·:: .... ·~~::::::·:: .. ·::·: ... ::: ... : ... :.: ... : ... :::.:.:.:.:: .... : ...... : ... ~=: ... :~:::.:: .. :.::::::.::~~::.:.::.:::.: .. ::: .. : .. :.:: .. ~~~"~ .. :::: .. :.::.:::: ... ::::~: .... : ... ::::: .. :: ... -~ ... ::::~ .. :: .. :: .... ~:~~::: .. :.: ..... :::: ... :::: ... :::: 
Approximate Chi Square Value (.05)1 71.95 Nonparametric Statistics 

......................................................................... -............ -.. " ....... -"Adj"lis'te'cf'Leve('o{si'g'niflca'n'ce' .......... -·""if623'1"· ........ · ...... ·-.... ·--· ............ ·_ .. ·-................ · .. · .. · .... _ .. · .................... · ...... · ...... ·· .. · .... -.. · .... · .. · .... ·-.. -...... · ...... 9 .. 5%· .. cCf·U-ci .... · ........ Tfs·6 ........ -

95% Standard Bootstrap UCL 11.48 
......................... _ .......................................................................... An·de .. rson~Dariing .. Test .. Siati's'iic .. · .. ·-.......... (r4fr .. ·-... -............................... -...... -........................................................ ·-· ...... ·-.... ·---...... ·g·S% .. ·s·ootst'ra .. p·:nJ'ei · .......... -123·f-.... · 
.......... · .... · .. ·· ........ · .. ·-.. -~ .......... ·-.................... · .... · .... Anderson~ .. 6a·rling .. ·5% .... crltic·aj'vafu .. e · .......... · .. 0-:7·22 ............... -................................................................................... · .... ·_ ............ -·S·S% .... H·alli·s··BootstrapTfc[ .. ·--·f{2S ........ .. 
.... · .................. ·· ...... · .... ·· ................ · .. · ............ · .... · .. · .......... Kofii1o{)'orov=S'mlrnov"Test"StaiTstlc · ...... ·0·: .. 1·8·2 ................................................................................................ -.. -.. · .... 9S% .. ·P·erc·e·ntiie .. Boo'tsira·p .. LTCL· _· ........ ·rL·4·S ........ .. 
· .. · .. ·· ........ · .. · .... · .......... · .................... · .. · .... · .... · .... Koi·mo .. ij'orov=Smi"rn'ov'S%-Cil'ii"cai"Value ........ 6:·28" ........ 1"' .. · .................. · ........ ,,· .. · ...................... · .... _· .... · .... · ...... · .. · ...... · .................. · .......... 9S·% .. ·BCA .. ·Bootst .. ra·p .... UCL .............. f1 .. :·5~r .. · .. .. 
· .... · .. · ............ Data-a·ppe·a·i .. GiiITi·ma .. ·i5fs·tii'b'iJ'ted· .. a·i .. ·s'%'''s'i'g'niflcance Tevei" ................ ·T· ...... · ........ ·• ...... · .. · ...... · .............. · .......... · ............ · ........ -· .. · ........ 9S% .. ·Che"tiysh"ev('rv'·e·i3'ii .. ;· .. Sdj'"Ci'ci ........ -.. 1·~r82 ........ · 

....... _ ..................................................................... _ ............................................................................ -... __ ... _ ..................... ·_ .. · .... · .. -.... · .... ·Gen·e .. rafStatfsiics .................. · ........ · .. · ......................................................................................... _ .......... _ .................................... _ ........ _ ............................................ . 

................ _ ................. __ ........................ - ........... _ ............................... " ........................... _ ................. _.................................................. .. ...... _ .................. ,. ...... _ .. + ............................................................ -............................................................................... __ .... _ ........ _ ............................................... _.. .. ............ _ ............... _ ...... -

.................................................................... _ .... ~ ........................................................................................................ ~.~.:~.~ .. :~~.L ............... ~.:.?.~~ ........... __ ............................................................................................................................................................................................................................................ _ .............. . 

.......................................................................................................................................................................................... · .... · .. · ........ · .... · ........ · .. Refevant .. DcCsiB .. ii·5tic·s· ...... · .......................................................................... _ ............. -.............................................. _ ................................................................... .. 

.... · .. · .... · .......... · .......... · .................. · ...... · .......... · ...... · ........ Normafi5istiibu·ii·on .. ·Tesi· .............................................. · .......... · .... · .. · .. -· .. · .... · .. ·r ...... · .. -· .. · .. _ .. ·_· .... · ...... · .... ·· .... · ...................... · .. "Lo .. g·normai"'Blstii·b·uiion· .. Test· .. · .... _· .......... · .. · .................................................. .. 
_ ................................................................... _ .................... _ ...... · .... · .... -·shiipi'ro .. Wi"i'j( .. Tes't .. Staiistlc·I· .. · ...... · .... · .. Oj~·68 .... 1 .... ·-.. · ........ ·· .......... · ...... · .................................. · .... ·_·_· .. ·_·· .... · ...................... s'l'a·plro .. wii'k .. Tesi·st'ati"siicT· ........ ·· .... il':'9·1 .. 6 .. .. 

Data appear Normal at 5% Significance Level ~ Data appear Lognormal at 5% Significance Level 

:~~~~~~=~~~===~~;;~~~~;~;;~;,;:=~-==~:==t-=:===:=::::=:;;;~~~~~;~;~s;;.~~==:~==--~= 
.............................................................. _ ............................................... _ ... _ ............ - ....................................................................... _ .......... _ ............ _ ... _ ...................... j ................................................................... -............................ _ ........... _ ...................................................................................... - .................. , ........ -.................................. . 

95% Student's-t UCLI 30.33 I 95% H-UCL! 42.41 

~:=~~=:=:-:=~~~~===-=;;~~~~~i~i=~i~-f===-====;{~;:~;~*~~~~;I;tE;~~E 
............................................................................. _ ............................................................. _.:~_~~ .... ~~ .. ~!.~~:~.~.~ .. ~ .. ~.:.L.. ...... -~~.:.~.~ ......... L ...................................................................................................... =:~ ... ~.~.:.~~.~~.:~_.~~~.~ .. :? .. y~.:J. ........... ?.~.~?.~ ........ .. 

! · .... · .. · ........ · .. ····_ ........ · ...... · .... · ........ · .... · ...... · .......... · .. ·Gam·nl's .... 6i·s"l'rihuiion .. ·Tes"l' .............. · .... _ .................. ·-........ · .. · ........................ --.. 1" ..... -... _ ........................................................ · .. · .......... · .... · .. · .... Oa·iB .... Ois'tlibu·ii·oo .......... · .... · .. · .......... · .... · ............................. -.... -........... -............. .. 
.......................... _ ............................................................. _ ............................... _ ....................... _ ......... _ ........................................................ .., .......................................... + .......... _ ..... _ .... _ ....................................... -............................................................................................ _ ................... _ ............ -...................... -..................... _ ............... .. 

k star (bias corrected) i 1.757 i Data appear Normal at 5% Significance Level ........................................................ _ ....................... -................... _ ...... -........................................................ -.............. -....... -.......... _ ........... + ........................................ + .... _ .... _ .............. _ .. - ............................... _ .................................................................................... __ .... _ ..................... _ ....... --.............. -...................... -........... _ ........... .. 
Theta Staq 12.18 I 



,mc··{}[~/},I ;>;:~,(.~:uc.:~B.:i'di2tl~·~~:;;:t·rl ";~·.'~]:.l·Sill.<~~·;f'u . ,., .... ···.1 ~:\. ';"~' 'I~~ .~':' .,~:.'iL['U::;::ckr::;· ":<1.· ..•. ":. ..... '1::j}\5,{j,.;,[- .. 
nu starj' 31.63 j 

-.....•............................................. - ......... - .. - .. - .. --.... --....................•.•. ~-.... ~ ......... - .•......... - ................ - •... -.-......................................... _ ......... - ·_··_··········_·····_···········_···i·············_··_ ........... _ ..... _ ...................... -.......•......... _ ... _ ................................ _ ......... _ ... _ ........ _ ................. _ ................................................ _ ..... _ ... _ ... - .... _-... . 

Approximate Chi Square Value (.05)! 19.78 i Nonparametric Statistics 
i ! ................................................................. ··· .. · .. ·· .. ·························Adj"lJste·cTLeve"j'"·of··sT~iii .. ifi"cancer .. ····· .. · .... ·Ojj23·1T·················· ............ " ............................................................................................................ ·················· .. ··g5%·cLf .. CicLT· .... ··· .. 2·if3········ ..... . 

................................................................................................................................................................................................................. ..1 ...................................... + ................................................................................................ ·········:~~····~~·~~~·~·~·~-·~·~ .. ~·~~~~~·~··~·~.=·I·· ........... ~.~.:.~.~ ......... . 
Anderson-Darling Test Statistic I 0.391! 95% Bootstrap-t UCL 32.35 

.. :.~::.:~ ... ::: .. :.:.:: .. ::.::::: ... : .. ~.:~ .. :.:: .. ::::~~:~.::::~:.:~.:~:~~~~~~~~.~?:~:~~~.~~.::~~.:.~~~:~~~~~~~~~~I~~~11·.·::··~·.·:~.::?~?~~::.I:·~::::·.::::·:: .. ::~:~ .. :.::.: ..... :::.:.::~ .. :.~:.:.~ .. ::~:~~::.:::: .. ~.: .. ::: ....... ~:: .. : .. ::.:.:~.::~.~~::~~~~~'.~ .. ::~-.~:~~~~~~:~:·~~:~:r:·~:.··:~~.::~:~·:·.·:::: 
Kolmogorov-Smirnov Test Statistic 0.18 I 95% Percentile Bootstrap UCL 29.69 

Data appear Gamma Distributed at 5% Significance Level I 95% Chebyshev(Mean, Sd) UCL 42.33 

.................................................................... -................................. -............................................................................... ··· .. · .. -.. · .. ······ .. ··········· .. ·· .. Genera"f·Statlstics···· ................................................................................................................................................................................................... -........................ .. 

.......................................................... ·-·······························R·aw···StB·tls"llcS"···· ........................................ -........ -..................... ,........................ . ............................................................ _······ .. · .. Log .. :tra·nsfo·rm·ecfsiatl·Sli·cs·· ... ······· .. ···· ............................................................ . 

................................................................................................................................................................... - ............... ················· .. ····· ... ·······1·· .. ·· .. ········ .. ·······....... .. ..................................................................................................................................................................................... -..................... . ....................................... . 
Minimum 212 Minimum of Log Data 5.357 

... _ .. _ ............ , ......................... , .. , ............ _, ... _ ....... .,. .... - .............................................................. .,. ......................................................... _ ....... _ ......................................................................... -........................................................................................................................................................ _ ......................... _ .......... _ ..... _.... . ................... --....... _ .. _ ... _. 

Maximum 442 Maximum of Log Data 6.091 
.......................................................................................................................................................... _-.... _ .................. ·---·· .. MeanT···· .. i3"o·j· ... ·· .. ·····r .. ··· ... -·· .... ···· .. ···· .. ·· .. _ ................................................... _ ........... ·· .. ········ .. · .. ·· ...... ······ .. ········ .. ······Mea·n· ... ofi·og'Data ················5:-7·67····· 
.................................................................................................................... _ ...................................................................................... _ ........ ·· ... ········· .. ···········_··· .. ·· .. ··1··· .. ·· .. ············ .................................................................... _ ........................................................... _ ..................................................................................................... . 

Median 321 SO of log Data 0.284 
................................... _ ................. -................................................ _ ................................................................................... 'si5 ·s·sjfg·· .. ···· .................................................................................................... _ .. -.......................................................................................................... f ..... ···· .. ··· .. ······ ... ······· .. ··· .. ··· 
............................... _ .............................................................................................................................................................. " ............... 1 ........... -.......................... 

1 
.............................................................................................................................................................................................................................. + ......................................... . 

Coefficient of Variation 0.269 I 

Relevant UCL Statistics 
........................................................ ······ .. ·····················Normaj'··Ols·tr·liJ"lJtio·n··Tesi··· .. ········• .. ········ .. · .. ·· .. ················· .. · .. ·················· .. ······T··· ... ···· .. ·· .... ·· .. ·· .. ················ .. · .. ·····························Logn·orma"j'"·D .. lstrlbullon···Test······ .. ·· .. ·················· .. · ... ···· ...... ··· ............................ . 
........................................................... _ ...................................................................................................................... ············· .. ········· .. ···· .. ······1·········· .. ······ ........................................................................................................................................................................................................... ··················_··· .. · ..... ·-.. ·1············_·········· ............ . 

Shapiro Wilk Test Statistic 0.909 Shapiro Wilk Test Statistic 0.899 
..... -...... _ ........ _ .............................. -....... - .. -.................................... _ .... -...................................... -.................................................... ~ ................. -...................................................... _ ...................... _ ............... _ .......... , .. _ ......... _ .......... , .......................... _ ........... _ ................................. ~ ... -........... -.-..... -... -....... , ....................... ~ ..... -... -.............. -

Shapiro Wilk Critical Value 0.829 Shapiro Wilk Critical Value 0.829 ............................................................................................. , ..................................................... _ ........................................................................................................... j .................. _ ....................... _ ...... _ .................................................................. _ .............................................................................................................................. . 
Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level 

................... , ...... -................ , ................................................................................................. _ ............. _ .... _._._-_ ... _ ......... _ .... _ ...... _ ............... -....................... - ... _ .... _ ....... _ ........................................................................................... _ .................................................... _. __ .......................................................... __ ..................................................... -

.............................................................................................................................................................. - ................................................................................. ···············1!·· .. ·································· ..................................................................................................... _ ...................................... ,. ............................................................................ . 
Assuming Normal Distribution Assuming Lognormal Distribution 

..................................................................................................................... ····· .. ······ .. S·5O/~··"S·iuCientis:t'·UcLr·····3·S·5jf···· .......................................................................................... -.-....................... -.... ··············· .. ····-··· ....... ··············S·5·O/~· .. H:"LicL ········40"6·:·9·············· 

......................................................... ······ .. ···~1'5% ... UC"[s···(Adfusiecffo·r··Skewnes·sf······· ....... , .................................................................................................... ···· .. ························_·············S5%···C'hebyshev"{M\iLiEf"LicL' ········46i~·:4 .. ············ 

.::.::.::.::: .. ~:.:.~~ ... :.~:.:.:.:~::.~:::::~:::~.:.::.~::::=~~~::~:~~~~::~.:~::::.~::.::.~~~~~.~~!.~~~~ .. ~=~~!-.~:~·~:[:·~:~?:?··~:::::::::·:::·li:::··~·:~:::·::·:~ .. :::~.~.::: .. ::.::::.~:.: ... :.:.::.~:~:~~~=:.::.~:~.:~~~~:~~?:~~:~:~~:~~~~~.~~~~~:~~:~.~? .... ~:~.~ .:.:::::~.~:?:~~ .. ::.:~:~ .. : 
95% Modified-t UCLj! 385.6 99% Chebyshev (MVUE) UCL 644.6 

............................................... , ............... , ....... -... -.. _ .............................. -_ ..................................................... -._ ..... , ......... _._-_ ............. _ ................................. - ................... .................... ~ ...... -.......................................................................... ~ .... -.... --... -............ , .. -..... -......................................................... _ ...... _ ....... : .... -._ .. _.-.............. ~ ........ .. 

................................................................................................................................................................ _ .......................................................... _ .............. ·······_····li ...................................................................................................................................... _ ................................................................................................................ . 
Gamma Distribution Test Data Distribution 

...................................................................................................................... ····-·········k·sta·r··(blas···cor·rec"tedYr············· .. g:·s·1·7"T·· .. ··················· .. ····· ... ·······Ciata·appea·r··No·rmarai"·5%···s·ig·nTficance""(~evef··········· ........... -............... . 

...................... __ ................. _ .......................... _ ......................................................................................................................................... L ............................. _ ... .1 .... _ .... _ ........................................... _ ..... _ ............... _ ................................................................................................................................................................................ . 

Theta starl 33.68 I 
...................................................... - .......................................................................................................................................................... ······························ .. ·········1···· .. ······ .. · .............................................................. - ................................ - ................................................................................................................................................. . 

nu stan 176.7 
.......................... - ........................ _ .............................................................................................................................. _.······ .. ········ ... ··· .. ·····1L.. .. ······ .. ··············· .. ···-.. ~ ....................................................................................................................................................................................................................................................................... . 

Approximate Chi Square Value (.05) 147 Nonparametric Statistics ................................................................................................................................................................................ ····· .. ········ .. ·· ... ··· .. ··· .. 1 .. ··-·······················......... . ......................................................................................................................................................................... ·············· ..... ····· .. ················T··············· ......................... . 

Adjusted Level of Significance 0.0231 95% CL T UCL! 379.5 
...................... _ ................................................................................................................................ --................................... _ ........... ! .............................................................................................................................................................................................................................................................. +-.................................... -

Adjusted Chi Square value} 141.2 I 95% Jackknife UCL i 385.8 
.......................................... - ............................................................................................................................................................................. "!"" ................................................................................................................................................................................................... _ ............... - .................................. ····l···· .... ········· .. ··············· .. ······· 

I I 95% Standard Bootstrap UCLI 376.9 



General Statistics 

......................................................... ··· .. ····_ .. · __ .. ··· .. · .. · .. ······ .. Ri:i"w··Stii"tls·tlcs········ ........................................ -.............. _ ... ···· .. ·········· .. ·· .. r .. -···········-······ .. ·············-.. ···-.... ······· .. · .. ····-Tog:tr~i'nsfo·rmecfStatl·siic5"--.. · .... · .......... _ ................................................ . 

................... _ ............................. -.-..... _ ... -._ ........................................... -...... ·····················_·_····-··_-····_····MTn·i'm·u ··········0-:<)'665 ............ _ .................. -........... -.... -... -.-... ··· .. ·· .. ···_····_·_· .. ······· ...... ·· .. · .. -·-······ .. ·····M'i'ilimu"m"of"Lo·g··6ata· .. ·· .. ··· .. :5~o3Ef· .. -·· 

...... -......................................................... _ .................................................. ··························-························Max'i'm'u'm ··-···· .. ·····ojjs········· .. -....... -..... -...... -... -.. -............ --.-.... --.. -.· __ ·····_··_-·············· .. ···········Max"fm·um·of"Log·"6ata' ···-· .. ··:2·:·996· .. · .. .. 
_ ...................... _ ..... _ .......... _ .......... __ ._ ........... _ .................. -............................... _·· .. ············ .. ········ .. ··············· .. ········F.;i"ea'li ···············o-:o·f7e ................. -................... -................................ _-.... _ ...... -....... -.. _ ...................... ·· .. · .. ····_·····Mean··ofl·og··"Data· ··_··--4·:22i'· .. ··· 

:::::=~-=:=~=--::==:::::==:~======~~ =~:-f:::::=:=:~~-::::==::::===--=:::::=~~~~~~~~~:=:~~~~ 

................... -..................................................... -..... _ ....................... -.. _ ................................................................. ·················· .. ·· .. ··· .. ········R·ei"eva-ntTicC .. Statl·stlcs···· .... ·_······ .. ······_·············-·· .. ···-···_··_ .... -... _ ......... -.......................... -... --_ ......... --........ _ ............ -..................................... . 

.............. _ .. -.......... -.......... _ ...... --... _ ..... ········ .. _·· .. NormaTBls·tifbutl·o·n··Test········· .... ····_ .................... _ ............................ -........ r······ .. ··-·_·-·_-_··-··-_··-·····_····-········· __ ·I"ognorm-ar6"fstr"i'b .. utloii-Tes·i-·········_················_ ... _ ................ _ ................ . 

~-:-~~~~~~~~~;i~;~~~~~~~~~~~f~~~-~;~~~~~~;~f;~~~~~~:~~~~: 
---------------AisUiiiing-No,iTiaiDiSiiibuiion----------------+-----------ASsUriiiiig-LognormaiDiStribull'in------------------

~=~~~~~~~~~;~~~~ii~lEi;~~~~~:~~~~~~i~!il~~~! 



___ :'~~::~_::::~:_~:~~: ___ ~_~~~=:::~::':~~_'f_:' __ ~~:I=t::~:_~~~~,-:_: __ ~~_:91i~~~~~~~J~;~~~_~~=1~=~~~ 
Assuming Gamma Distribution I 99% Chebyshev(Mean, Sd) UCL! 0.0615 

............... -.-...... - .......................... ----....... - ......................... -._ .. _ .... _ ... _ ....... _ .. - .. --....--.............. ". .. - ............ _ ...... , ..... _ .... _ ............. _ ... -,: ...................................................................... --.. - .......... ------.. - ................................................ _ .............. _ ..... _-_ .. _-_ .... _.-......... ···· .. ·--.. ········· .. ·····-·····················i .. · .... ··· ... _ ........ - ........ _ .. _--

95% ApproXimate Gamma UCL! 0.0273 ! 
.... _ .... " .. _ ..................................................................................... -............... _ ....... -....... " ....................................................................... L ........................................................................................................................................................................................................................................................................ ~ .................. -................ .. 

95% Adjusted Gamma UCL! 0.0301 1 I 

=~:~:=~=-:~~=~~~=~~~~~;~~~==:=::~~~~=::=~E~::====:=::_~~~;;:~~;~~;~~i~~i~f~=~~~~~ 
·R·eSlJ'ii .. or .. ·1i2"·s'DL(mo'fybcie·n'lJmY ................ · ........ · ............................................................................................................................................................................................................................................................................ -........... _ .............................................................................. .. 

............................................................................. " ........................ _ ................................................. _ ................................ · ........................ · .. · .. ·Generars·tati~itjcs .... · ............................ · ........................................................................................................... " ........................................................................................ . 

............... , ................................................................ " .............................................................................................................................................................................................. " ....................... , .... , ............................................................. " .................................................. -........ " .. _ ....................................................... _ ................ _. 
Raw Statistics Log-transformed Statistics 

.................................. "."." ... _ ..... " ........ _ ......................................... -............................... -................................................................ _ .. _ .• _" ................................................................................................................................................................. _ .............................. -..... _ ................................................. ~ ....................... ' .............. -. 
Minimum 0.16 Minimum of Log Data I -1.833 

..................................................................... " ... _ ................ " ............................................................................................. -" .... _."........... .. .... -..................................................................... _ ......................................................................... _ ............................... _ .. -.. · .. " .... ·· ...................... · ...... ·-.... · .... · .... ·1 .. ·· .... · .. · .... ······ .. · .. · ............. . 
Maximum 0.35 Maximum of Log Data -1.05 

.. _ ............... , ............................................ ....-...---. ........................................ _ ................. _ .. _-................................................... _ ...... -..... -....... -.. _ ................................................ -.... ........ ~ ........................................ -................................ - .......................................................... -....................................................................................... - ...... _ .... _ .... - .......... _ . ...................................................... _ ..... _ ......................................................................... " .................................. -........... -~:.~.~ .................. ~.:~.~"~ ...... " ................................................................................................... -................ " .......................... ~.::.~ .... ~~ .. ~.~.~ ... ~·:·~~II ........... ~.~.:.~:~ ...... .. 
Median 0.24 SD of log Data 0.282 

Coefficient of Variation 0.28 i I 
........................... " ................................. _ ................................................. _..................................................................................................... .......................................... .. ............................ _ ...................................................................................... _ ...... _ ...................... _ ............ " ....... " ........................................ ]' .. _ .................................. ". 

Skewness 0.35 
..... _.,_ .................................... _.-..... " .................................................................. _ .............. " ............................... _ ...................... -... .. .. -.... -.......... - ............. ~ .... --................................................................................................................... _ ......... _ .. _ ..................................... _ ....................................................................... .. 

..... _ .................................................................................................... _ ........................ " .................................................... "·-.............. -.. ·Relevant .. U6CStatiSt"i·c-s .. · ........ " .. · .................... · .................................... _ .... -................ " ............................................................................................. , ..................... . 

.. · .... · .. · .............. · .... · .... · ................ " .. ··" ...... · .. · .... · .... ···N"ormaf"'6ist'rl't'uiio·n .. ·Test .. ·-.. --.. ·· .... ·-.. ·· ................ · ........ -.. -· .. · .. _ .......... · .. _· .... · .............. · ...... ·· .. · .. · .. · ...................... · .... ["09no-rmaT"5istri'l; .. utlon·Tesi .. · ...... · .... · ........ · .... · .............................................. "" . 

.................................. -................................ -.. ~-......................... · ........ · .. "s .. i1ap·iro .. wj'ik·Tsst .. siaiistic~· .. ·-· .... -.. (i93 .. 6 ............................ " ................... _._ ........................... _ ... -.. ·· .. · .. ·"" .. ·· .. · .. · .. · .. S·i1iii'pTro .. Wfi'i<··Tesi·siaiisiic·j .... · ............ ·0':i142 .... : 

._ ........................ ,," ........ _ ........................... ," ................................ · ........ ·Shaplro'\r\'"ilk' .. cri'iicai"'vaiue ................ ·(i'i~29 .. " ......... _ .......................... _ ............................... " ........ _ ................... · ...... · ........ Shapl .. ro-wi"lk .. critlcaf .. \ialu·s· ...... · .... · .. -O':829 .. · .. 

.............................................. , ...... _ ............ " ............... - ...... _ .. _ ......... _._. __ .. -.-" .......................................................... , ........................................... _ ....................... _ ....................... _ ............................................. _ ..... _ .............. - ........................................... _ ......................................... _ ............................................ " ............. . 
Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level 

...................................................................................................... " ................................. -.................... _................................................................................................ .. .................................................... _ ................................................. , .......... , .................. " ......................... _". __ ....... " ............. _ ...................................................... .. 

.............................................................. _ ........ _ ........................................ _ ............................ " ..... -.~"." .... -" ........................... --........................................................ "._ ........................................................ _ ......................... "" ............ _."-" .................... _ ...... "" ... " ... " ..•.. " ............ " .. _""_ ............................... _ ........................... . 
Assuming Normal Distribution Assuming Lognormal Distribution 

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 0.34 

Gamma Distribution Test Data Distribution 

Theta Star 0.0249J 

............................................. , ............................... " ...... " ............. : ........................................ " ........ _ .................................. "~.~ .. ~~~.~ ......... ~.?.~.:.:" ........ J .......... " ..... " ....... " ...... " ............................................. _ .............................. " ........................ " ....... " ............................... _ ........................... _ ............... " ..................... . 
Approximate Chi Square Value (.05) 144.7 Nonparametric Statistics 

il·:~::~:·~~.?:.~~~:::· Adjusted Chi Square valuel 139 95% Jackknife UCL 0.283 
........................................... " ............... " .... "" ......................... - .................... -....... " ........................... " ........ ".-.~ .......... " ......... " .... "............ ........................................ " ............................................................................... _ .................................... " ...... _ .................................. " ...... " .. _ .................................... , ........................................ .. 

! 95% Standard Bootstrap UCLI 0.276 

:.:.: ~~.'.~.: ... ~:~::.:::. :':. :~:~::~:".:~' .. ':.~~:'~'.": .. '~.: :: .. :.~~~~~~~~~~~~~~:~~~~~!~~.~:~~~~~~.t.i~].::·::·:~·:~~.?··~:~.~: ... l· .:.~ ... :.:: ..... ' .... ~ ..... :~.:: .. ~ '~::.'::~.: ::~~:.' ... : ........ : .. ~ .:~:~~~.~ .. : .. : ~.:. : ~~::.::: .... :: .. : .. ::~~~~.~~~~~~~~~~~.~~ ~:L:l1 :'::'.' .. :~~~:~~~:~.~:.:~ 
Anderson-Darling 5% Critical Valuel 0.721 95% Hall's Bootstrap UCL 0.278 

...................... ~ :~::~. : .... : ... ·.·: ... :.~ ... _~_~~:.~~i.~~~"~~~~=~~~~~~~~!.~~~·:~:~~~i:~t~~11~-- :-~7l-:~~~=:_~ ----~-~:~~:~~~-p~~~~~~~~~~~L<lC"~. ~.~?~~!~:' .. 
Kolmogorov-Smirnov 5% Critical Value 0.279 1 95% BCA Bootstrap UCL 0.274 

............................................................................. ".-.......................... _ ................... " ...................................... " .... _ .. _ .................. • ............ _! ...... · .......... • .. • .... ·" ...... · ........ i" .. ··_ .......... ·_· ............ · .............................................................. " ....... _ ......... _ ........................................... " .. " .... " ......................................... ~ ............. -......................... .. 
Data appear Gamma Distributed at 5% Significance Level I 95% Chebyshev(Mean, Sd) UCL! 0.339 

Ic::.~~.~~~.:::.?::~~~ ... ::: Assuming Gamma Distribution I 99% Chebyshev(Mean, Sd) UCL 0.465 

::~::~~:=::==:==::::=~~~~~;~~;;.~::~f~~~~F=~~i~~T==~~::====~::=::::=-~=:==~=::==:::~-::::===:l:=~-===: 
_._ .....•.....•.... __ ........................................... -.......................... _.-... __ .. _ .. _ ...................... _ .......•.• _ .......... _ ... _._ .....•............. f l................ .... ... . ........ . .. .. ............... !...... . .......... . ........ · .. _ .. · .. l ........ · ...... ·· .. · .. ·· .... · ...... ··· .. · .. f· ............. _ .. _ ..................... -............................... -... -..... -............... _ ....... - ... ................................... ........... 1'" ................ .. 



Result or 1/2 SDL (nickel) 

General Statistics 

Raw Statistics 

:~ .. : ... :.::::.:::::~::"'::~::.::.::::.:.:.:~~:~'~: .. ''::':'.::::'::.:::.::::':"::::.:::':::::.::::~::::.:.:":.~":.".'''~~:::::''::.~~~::'':::':::.::::'.''::::'':''':.::~~"~:i:~~.~· .. ·· ...... ~: .. ~~.:.~~~ .. ~::::.:II:·::.:: ........ :::::::.::·.::: ..... :::.::: ........ : ..... ::: ..... -.:.:: .... : .. :: .... :::: ... ::~:.:::: .. :~ .. ~::.:::~::::: .. :.:::::: ... ~~~~~:~~~:.~~.~~~ ... ?~~ .. ~~: :::.::::.::: ..... :~~.~~~~ .. : .. 
Maximum 27.3 Maximum of Log Data 3.307 

............................................................................................. __ .............. _ ............... _ ...... · .. ········· .. ······· .... ········ .. ··· .. ···· .. · .. ·· .. ········M··ea·Ii ...... · .... ·f~f91 .... ·-·· ... _ ...................................................................... _ ... __ .... _ .... _._ ........................... -............... ···M·e·an··onog .. ·6ata ··· .. ·· ...... ··-2~62-· 

................................. , ........ _ ................................................ _ ............ , ...................................................................... -....................................... " ....... , .............. , .................................................................................................. _ .......................................... -_ ....... _., ........ - .•.. _-_ .. _ .......................................................................... _ .. _ ........................... . 

Median 13 SD of log Data 0.571 

SD 8.111 _ ................................................................. ···· .... ···· .. ··· .. ·· .. ···· .. ······ .. · .... ·· .. · .. · .. ·_· .. _-·· .. Coeifi'delii'o{Vari'aifo-n' ·· .............. ··b~5·44··· .. .......... _ ........... _ ..................................... _ ............................................. _ .......................................................................................... -.................................................... .. 
........................................................................................................................... · ...... · .. ········ .. ···· .... ····· ........ ··· .... · .. ···-.. ·Skew·ness· _··· .. ····· .. ··0:452-·· ............... _ .............................. _ .. _ .......................................................... _ .... -..................................................................................... _ .............................................. _ ... . 

........ _ ...................... _ ............................................................................................. -_ .... _ ....................................................................................... · .. ····· .. · ...... ··· .. ··· .. ····· .. · .. 1·· .... _ .. ··· .. ··· .. ······· .... · .... _ ........... -................ -._ ...................................... -..... __ ........... _ ................................. _ ... _ ..... _ ................................................. _ ............... . 
Normal Distribution Test Lognormal Distribution Test 

.................................................................................................. -........... - ........... ----.-.. - .... · .......... _· .... · .. ··· .. ··· .. _ .... · .. · ....... · .. ····· .. ··· .. · .. ·1· .. · .... ·_· .................... _...... _ ...................................................................................................... __ ............................... _ ........ -.. - ............ - ............ - .. - ................. ~ ............ _ ...................... _ .. . 
Shapiro Wilk Test Statistic 0.892 Shapiro Wilk Test Statistic 0.909 

..................................................... _ ........................................................................ _ ......... -.................................................... _ ........ _ .................... · .. · .... _·· .. ·· .. · .... ··· .. 1· ...... · ........ ·· .... ···· .. ·· .. _ .... ·· .... ······ ............. _ ................................................................................... -..... _ ........................................................................ _ ............... _ ..... . 
Shapiro Wilk Critical Value 0.829 Shapiro Wilk Critical Value 0.829 

···· .... · .... ···_·········· .... ···· .. ·····6'ata···appe'8"r··No·rmafat-5·%ST~j"liifica·liceT~ever ............................................................................. -Data .. app·ea·r .. 'Log·n .. orma'fat·S%··S·lgnlflcance .. "Lever ...... ·-......................... . 
.......... ~ ......................................... , ................. -.--..................... -....... _.-_ .. _._ ................................ -..... ~ ..................... --.............. -............................................... _._ .. _ ........ - ............. __ ... -...... -_ .......................................................................... - ............................................................... -..................................................................................... -.. ....... . 

............................................................... ···········_·· .. ··Gamma·b'is'irfhuti"on-Tesi··· .. ····_· .... · ......... _ ............................. __ .. _ .. -..................................................... _ .................... ·· .. · .. ·· .. · .. _ .. -· .. Dati .. 61·strlbuiiOn-··-····_·····_·· .. ···· ........... _ ... _ .............................................. -

.................................................................................................... _ ...... -............................ _ .............. ·_ .. _···· ........ · .. · .... _·· .. ··· .. ··· .. · .. _·· .. _ .. r--···· .. ·· .. · .. ·_-........................................ _ ............... -._ ... _ .................. _ .......... _ ........................ _ .... __ ... _ ...... _ ................... _ .... -..... _ .... _ .. _ ............................. _ ...... _ ............... . 
k star (bias corrected) I 2.55 Data appear Normal at 5% Significance Level 

~:: .. ~.:~~=::~:.~~::::.::: .. :~:: .. :.::::::~~::~~.~~~~:::.~~:.::.:~::::.::~~~~:~.::~:~:~: .... ::~.::.~~~ .. :~~.: .. ~.~:~: .. ~~::.~~:~~~ ... ~:~~~!~~:.: ... :::::~~~:::~:~?~:: ~:.~.:.:~ .. :.::~:~:::~~~:~.~:~~.~~~:~::~:~::.:~:.=~:::~:~~: ... ~ .. :.~ .. :.~:~~ .. :=:::::~:~ .. ~~:~:.: .. ::::~ .... ~::~.~~~: .. ~:~::::::~:~~:~:::~~:~ .. =~ .. :.:~ ....... :.~::~:.:::.: .. ~:::.:::~ ... :: .. :: 
nu star 45.91 

.............................................................. ·····_ .. · .. ·· .. · .. Ap·proxlm .. ate·C·hT'S·q"lJa·rs··VaTueTOsY"· .. · .... · .. 3{j6"·· .. ···r· .. ·· .. ················ .... _·· __ .. · .. ············ .. ··_····· .. ·········· .... N·on·parametrlc .. Statlstics·· .. · .......................................................................... .. 

............................................ -............... _ ........ · .... ··· .. ··_-_·· .. ····· .... ·AdTu .. ste·(j .. Lev·ef .. ofS·lgni'flca .. 1i'ce' .. ········ .... · .. 0·:·0·2 .. 3'1'-.... ···········_ .. ·_ .. _··· .. ····· .. · ........... _ ................... _ .............................. _ ......... · .... ·· .... ·· ........ _· .. ···· .... · .... 95% .. ·CLT·-OcL" ····· .. ·· .. ·T~f3·6· .... · .. .. 

............................................................................. __ ........................... -................................. _ ... _ ................ _ ............... _ ..... __ .... _;;,_ .............. _ ..................................... __ .......................... _ ....................................................... _ ......... _ .................... -.... -................................... -..... _ ..................... _ .................. _ ................... . 
Adjusted Chi Square Valu~.l 28.85 95% Jackknife UCL 19.94 

................................ _ ........................................ _ ............................ _ ..................................... ···· .. · .. ······ .... ·· .... _· .. ·_··· .. _······ .. ·· .... ·· ...... _ .. r····_ ......................... __ .... _ ................ _ ............................... -................... ·· .... ··· .. · .. · .. ··· .. --···9·5O/~-Sian·(ia·r(fB .. o·otsirap· .. liCL · .... ······· .. 1~ioT ...... .. 

............................ _ ................................... ·· .. ·····_· .. ········ .. · .... ····· .. An·derson=Da·rfiii .. g· .. Test .. S·tati"s .. ·: .. ··· ·· .. · .... ·· .. · .. ··6:3'95···· ................................ _ .......................................... ····· .. _ .. ·· .. ·· .. · .. ·-·· .... ·· .. ·· .... ···· .... ·· .... ·· .. ·9·5·% .. ·800tstra·r;-~t···UCLj .. ···· .. ·····20j4 .. -.. ·· 

~ ... ::~:::~:::::~::: ... :.~:.:.: ... :~:.:::~~~.~::.~.:.~::·: ... ~::·::~~~~~~~~~~~:~:~i:~~~·~~~::~!.!:~~·~~!:~~~~: ...... ·~·:.::::~?:··?:~~~.::1·:::::~::·:::·:· .. : .. ::::.::·~:::::~::~ ... :~.::.:::.::: .. :~.~.:: .. ~::~~~ .. ~:~::.~~~:.::.:::::.:~::~~~~~~~ .. ::~~~~~~::.~~~~~~~~~~~~~ .. ~:~:· .. · .. 2~:~:~~:.:: ... 
Kolmogorov-Smirnov Test Statistic I 0.172 95% Percentile Bootstrap UCLj 19.16 

-===~~~~~~~J~~2~~~~~~~]~~~~1::::~=::==~~~;~~~~~~~I=:~~;~~=: 
......... _ ................... _ ........... _ ..................................................................................... _ ............... -................ _ ..... _ .......................................................................... _ ... ..l. ............................... - ..................... -............ --.............. :.?.~ .. ~~ ... ~ .. ~.:.~ .. ~.~~~-~~ .. ~.=~ .. ~~-.~~~ ... ~.~~t ........... :.~ .. :.~ ........ _ ... . 

Assuming Gamma Distribution I 99% Chebyshev(Mean, Sd) UCL 41.81 ...................................................................... _ ...................................... _ ............................ _ ....... _ ................ _ ................ _ ...... -................. ,· .. ··· .. · .. ····· .... · .. ····· .... · .... ·· .. 1 .. ··· ...... ···· .. · .. ··· .. · .. · ................................................. _ ............... -............................................................................................................................ .. ........ _ ....... _ .... _ ........ . 
95% Approximate Gamma UCLI 21.83 

I I I 



............................................................. _ ............................................... _ .... _._ .................................... _ ............. _ .. - ......... ······· .. · .. ···············1···························· .............. ] ........................................................... _ .... _ .... _ .............................................................................................................................................. , ...................................... - .. . 
Number of Valid Samples, 9 Number of Unique Samplesl' 9 

.................................................................................................. _ ........ _.,._ .................................................. _ ............... _ ................................. 1... ...................................... .1.. ..................................................................................................................................................................................................................... _ ......... _ ........... _ ................. . 

_~~~=:::::::-~:::~~_:=~::~~::=:~~~~~~i~~~~:~~~:=::=::::=~:::::::=~I::::::::::=:~:=:::=~-.;-?~~~~~"-'-~~~:~~~s=ti~=-=:=:=;::-_:::_=:~~ 
-----------------------------------------~a~;~~~t--:~~----l---------------------------------~~~-~~~~~~-~~~r--~;-

.......................................................................... _ ................... _ .. _ ............ _ ............ , ........ _ .......................................... _ .. ··_·····_······_··· .... T······· .... ·· .. •·············· .. ·_·· .. j ....................................................................................... _ ............................................... _ ......................................................................... t" .............. _ .......... "-." .. 
Meanl 59.17 Mean of log Data

j 
4.015 

---______________________________________________________________ ~_~ ____ 3~_~~_+-------------------------------------------______________________ + _____________ _ 
................................................................... _ ................................................................ ~ .. ~=.~~.:~.=.~~ .. ~~~~;~~::. ········· .. ·······~·:·~~~·····I!······················· ............................................................................................................................................... _ ..................................................... j ........................................... . 
................................................................... _ ....................................... _ .............................................................................................................. L ............................. _ ....................... , __ ._ ... _ ..................................................................................................................... _ ............................................................................................................... . 

................................................................................................................ _ ............................................................ ··············· .. ····· .. ···· .. ·······_······ .. Rei·eviint"LfcC·Stati·stlc·s· .. ················· .. ········· .. ·········· .. _ ............................................................................................................. _ ... _ ....................................................... . 

==~~===:=~=~~=~~~~~1~~~~~I-==;;;ijl~=~~=-~~==~==~=~~~§~~~~~~~~l[=~~ 
Shapiro Wilk Critical Value 0.829 Shapiro Wilk Critical Value 0.829 

······· .. ,_·_············ .... ····· .... ···D"a"ia··appear··No·imaTa"t"··S·%· .. Slgniflca·nce"leve"j"·· .... ······· .. · .. ·· .. ···· .... ··· ...... ····_··· .. ···· .. ·············· .. ·Data .. a .. p-pel:i"r"Loiinorma·j···ai .. 5%~Srgnific·an·ceTever··· .. ·· .. · .. ·· .. ··············· .... 

........................................................... ··_ .. ········Assiimln·g····Noml"afb"isti=lti·utlon········· .............................................................................................................................. ···As·sumi"ng"Log·no .. rmafOlstribjj .. ii·on····· .... ··· .. ··· .... ·· ............. _ ............................ .. 

::~-::--~=::::::==;:~=~~~;~:~~~~~~~~g::::~~~= =:~-:::::::::::::::~:::-=:::=::::::;;;;~~;.~~:~~;~~-=-::~::= 

~~~~~~~~~~~~~~~~~~~~~~!31:~~~~-~~~:~~~~:~~~~~~~~~~!:=i~I-~ 
Gamma Distribution Test Data Distribution 

==~==~=~===~~====~===(==~.:~~~E~~~~?f===========~~~=~=====~==~:~=~~= nu star 95.22 

::::.~:::: .. ~::::::.:::::::~:::.:: .. :~.:.::.:.: .... ::~::~:.·.::.·~::~:::~~~?~~~~~~~~··~·~E~·~.~~~~~~~~~~~~:~::~~~·I:::.~~:'~~~:~~:~::~.l~.:~·:·~:.: .. ::=~~·::·:~::·~~:~~~::·:::~~·.~·:~~~~::~.~:~~·~~:~~:~~~~~~~~~::~~~i:~~~:~~.:~::~~~:.~~::=~~:~.~.~~::~.:~ ... :~.:~:~.::.~ .. : .. :::~. 
Adjusted Level of Significance 0.0231 95% CL T UCL

1 

71.26 
.............................. --.......................................................................... - .......................................................................... _ ............... _._ .......... - .•.. _ .... _-... _ ..... , ....... _ .. _ ..................... -................................................................................ -..... _ ............. _ ........................................ _ ...•.•... _ .. __ ........................ _ ...... _ ....... _ .... . 

Adjusted Chi Square Value] 69.73 I 95% Jackknife UCL 72.84 .... -..................... -........ -............................................................... -............................................................. _ ....................................... r·· .. ·-···· .. ··· .. ···· .. ···· .. ······· ........................................ -................... ······· .. ··················· .... ···· .. · .. ·95·o/~··S·tan-(iar(j"Bootstrap-OeL' ······ .. ···-~iO:·5-7·········· 
.. _ ....................................................................................................................... _ .... - ...... _ ........................ __ ......... _ .. - ................... )1 .......................................... r .. - ......... _ ......................... _ ...................................................... - ....... - ....................................................................... --............ , .............. _ ............................. . 

Anderson-Darling Test Statistic 0.641 I 95% Bootstrap-t UCL 73.19 
.......................................................................... _ .......................... _ .. , .............................. _ .... -...................... -.................. ············· .. ···· .. ····1·_· .. ········ .... ············_··· ... 1... ..................................................................................... _._ .................................... - ............................................. _ ........................................................................... . 

Anderson-Darling 5% Critical Value 0.7221 95% Hall's Bootstrap UCL 68.52 
.................................................................................. ---........................... -.... - .......... -.. _ ...... _ .................. -........................................................................................................................ _ ......................................................... _ .. _ ............................................................................................. -1 ......................................... . 

Kolmogorov-Smirnov Test Statistic! 0.247 95% Percentile Bootstrap UCLi 70.6 ........... _ ........ -........................................................... _ ... _ .. _ ..... _ ................................. _ ........ _ ............................................. J .................................................. _ .................................. _ .................................................................................................... _.-.. -. .. _ .................................................... _ ...................... . 
Kolmogorov-Smirnov 5% Critical Value 0.28 95% BCA Bootstrap UCL 71.02 

············· .. · .. "Data···appe·a·r··Ga·mma···oiS"tiibiJted··ai"s'%"'s'fg'n'iflca'n'ce ·Leve"j"··· .. ············· ...... , ....................... _ .................. -........ _ ... ···· .. ·············-·····9S·%···C·h"eby·shev{Me·a·n~ .. ·SdY'uc'C ·· .. ·········9·1··:·22·········· 

Assuming Gamma Distribution I 99% Chebyshev(Mean, Sd) UCLI 132.3 ............................................................................................................... -............................. _ ....................................... ···_· ...... ·_· .... 1·· .. ···_·· .. ··· .. ····· .. ··· .. ·······+ .. ···· ......................................................... _ ................................. -............ _ ................ _ ........................ -............................... ···· .. ·········1······ .. ··_······ .. · .. ····· .. ··_· .. · 
95% Approximate Gamma UC~'l 76.43 I 

=~~===~~~====~==:~~~!=~====1~=~=='1'=~:~~=~~~~=:=~~==:=~~~~:-=:=:=~~=~~I===~ Potential UCL to Use Use 95% Student's-t UCLI 72.84 
............ _ .................. ~ ......................... _._._ ••••••••••••• _~ .......................... _ .... _ ......... _ ••• _ ........ _ •• • _ •••••••• _ ...... ,_ .......................... , ............... ...................................... " .... ~ ................................................... u •• _ ........ _ ..................... u ....... _ ..... _ ..... _ ...... "'.~ ......... .................................. _ .... _ •••• _ .... _ ....................... _ ...................... _ ... _ ..................................... _ ................. ... 

·ResUli"O·i=·112···S[)"c(tl·tanlumf·· .. ········· .. ·········· .................................................................................................................................................................. -...................................................................... _ ........................................................................... -................... -.................. -...................... . 

..................................................................................................................................................................... -......... ··························· .. ····· .. ····· .. ·GeneraIStatls-ircs .. ······· .. ········································· ....................................................................................................................................................................... . 



~ :;-,;. . .: ;;";: ... ; 

Maximum I 54.5 ! Maximum of Log Data! 

~~~~=~-~-~~~=~~~~~~~~=:~~~=~;~i;~'lE~=~=~=-=~~~~:~:~:~~~=~~~f~~!~~~ 
Coefficient of Variation l 0.33 I 

......................................................... _ ................................................... -........................................................ _ ...................... ".-.. _ ................ -t-....... -............................... ~ ............................................................................................................ _ ........................................................................................................................................................ .. 
Skewness! 1.471 J 

................................................................................................................................................................................. _ ....................................... 1.. .......................................... _ ...................... _._ .............................................. __ ....... _ ................................................. _ ..... _ ................................................................................................... .. 

............................................................... _ ............................................................................................................... ······················· .. ····· .. ·········Releva .. nt··U"C["s·taiistlcs .. ······· .. ···· .. ··········· .. ·················· .................................................................................................................. " ....................................................... . 

146.9 

................................................ _ .......... ···· .. ···················· .. ········· ...... ···AdJusted·Lev·eTofS'lgnifica'ji .. ··· .. ··· .. iio23·1"········ .. ······-······· .. ········ .. ····· ........................................................... _ ..... ·· .. _····· .. ···_-_····_···········SS%···CLT" .. l:i"C"C· ···· .... ····ii:"S4 .. ······· 

....................................................... _ .. ·· .. ···· .... ·· .... ······· .... ···· .. ········Ander50n·~D-a·ri"i"ng"Tesi'Staiisiic ··· .... ······· .. ··():·42······ .. · ...... _ .... _ .............................................................................................................. ··············95O/~· .. Boot5tra .. p:i .. i:fc .. C··· .. -···44·:3·S· ....... . 

....................... _-.... _ ..................................... "--'Anderson="[)"ar"iin"g"'S%"'cliiiCaTValue' ···_······_···0:·72·2-·· ( .. _ ........................................ -............... ·······_·········· .. ·· .. ········· .. ··········· .... ······9·5%'-j::fallis"S'C;"otstrap"'UC[ ··· .. · .. ·-iros .. · .. ···· 
................................................................. · .. ··-··-······· .. ···Koimo!io·rov~smi"rn·ov· .. Tesisiaiisiic' ·_··········· .... 0":2·39···· ................................... _ ..... _ ........ _ .......... ·· .. ····· .... · .... ·· .. ·· .. ·······_·S5%-Perce·nt"i"ie···Boo"isti:a .. p·"LJ"C"C······· .. ···3·j·:S·s·· .. ······ 

~:::~~:.::~:::::~~.::::.::~:~.:.~~::~.~~:.: .... :~~:.:~~~!.~~~~~~~~~~~~~~~~~·~~~:~~~~:~~~~~I::~:.~···::·?::.~~?~::.: ::=~~:.: .. :~~~~::.~.:::.~:::~.:::.~.:.::.~:~:~:~::~~~~.~~~~~:~:=~~:~~~: .. ~~~~~.:~~~~~~~~~~~~:~~::~.~.= .. ::.:~.::~~~:.~:~:::::::: 
Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 47.03 

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 66.58 
............................................................. ·· .. ····· .. ·· .. -·· .. ····· .. ·····95o/~..,\p·proxfmate·-Gamma .. ·LTcL ······ .. ·· .. 38·:9S········ .. · .. ·········· .. · .. ·····_ .. ······ ....................... -... _ ....... _ ..... _ ........... _ ............................. _ .... -........................................................... _ ...... _ ............................ -.... . 
....................................... -.................................. --.. ~ ...... -..................... -.......... -.... --, .... _ ..................... -_ ......... _ ....... "' ....................................... _ .... _" .............. _ ............ " .................................. - ........... -........ -........................ _ ........................ _ ....... _ ................. - ............................................................. ~ ....... --....... .................................... _ .. _. 

95% Adjusted Gamma UCL 40.7 

-:~~====:==~=~==::;;.:~;~~;;_=:~=:_-:====~===I==_-_~~=~=~-==~==-~:=--=~;5;~;~;;~~~~;~=;;;= ............................................................. _._ ........................................ _ ................................................................................ _ ................................................................... 1 ............................... _ ........................................................................................................................................ _ .................................. _ ... 1 ...................................... . 

General Statistics 
....................................................................... -_ ........................................................ -....................... _ .. -... _ ....... _ ...................... ········,···· .. ········· .. ··•······· .. ····_ .... r···· .. ······ ........................................ -............................................................................ _.-.......... -.................................................... -.... ~ .......... -.............................. . 

Number of Valid Samples I 9 i Number of Unique Samples 9 
................................................................. _ .......................................... _ .......................................... _._ ..... ~ ............................ _ .. _ ........... _ .... L._ ..... _ .................. _ ............ .t ................. _ .. ........... _. ___ ...... _ ... _ ........ ~ .......... _._ ............ _ .. _._ ............. _ •• _ ......... _ ..... _ ................................................ __ ...................... _ .......................... __ ............... .. 



Relevant UCL Statistics 

.. ::.:::::: ..... ~~:: ..... :: .... :::.:: .. ::.::.:.: ... : ............ : .. :: ........ :.:: .. ~~~~~~~.:.~~~.~.~~.~:~~!.~ .. ~:~~~~:~.: ..... ::: .. :.::: ...... : .. : ... : ... :::: ... :-.::::::.:.:: ..... :.:: ...... :::~ ...... ::·1':· .. ::::::·· .. · .. :·: .. :: .. ·: .... ·· .. ::::: .. ::-.:··:·:: .... ·: .... :.: .. : ... ::: .... ~~.~~~-~~~::.~! .. ~-~~~~~~~~~.:!.~~~ .. :::.:.::::.::.:: ... : .. ::.:.: .. :: .. : .. :.:: .. :.:: ... :::.~.: .... :: .... : ... : ... : 
Shapiro Wilk Test Statisticl 0.454 Shapiro Wilk Test StatistiC! 0.832 

Data not Normal at 5% Significance Level I Data appear Lognormal at 5% Significance Level 
........ , ........ " ........... _ .............................. -...... --~ ...... -.................................. -................. _ ....... _ ...... _ ... _ ........................................................................................................................................................... _ ............................................... : ................................... , ........... _ ... ,_ .... _ ..................................................................... , ............................. _ .... _ ......... . 

Gamma Distribution Test Data Distribution 
..................... -_ ................................. ········· ........ ······_· .. ·.·_········w·· .... _ •. ·· ... ··_ .•. ··· .. k·stiii"r .. ·('blas···correctedjr .. ······ .... ·· .. 6j7.. ······ .. ·· .. ····· .. ··· .... ·······Data· .. appear·"Lo·fJ"norm·a"fai·5%· .. Slgnific .. ance··'Ceve("········ .. ·········· .. ············ 
................ -................. -................................ _ ....................... _ .... -........ -...... _ ........ -····· .... ·· ...... · .. ·-· .. ·_ .... -·-Theta .. ·Star · .. -.. ··· .. ·····6:·0058 ....................................... -............................... -..................................................... -.... _ ............... _ .... -............. -........ _ .................................................... _ ... --........... . 

:::::=~:=~~~::=::=:::~~~;~;~:~~;;~;;i~~~ ==:~~~~i-l==--=::-~~::=::=:·=N:;~;;;~;;;~~~===::::::=~===: 
...................................................... -................................................ AdJ'lJsie·dTev·ero{sY~J"nificanc·e .......... · ...... ·6:·623r .......................... -............. -.. --............................ _ ... -.................................... -·_ .. · ........................ ···-·95O/;··CCTTjc·Cr .......... · .... o:·0056 
...................................................................................................................... Adj"usted .. ·C"hy .. S·qua·reval""iJ·e .. ·1":·5·58 .. · .............. _· ............ · .. -· ...... ·-.... · ........ _·_ .... · .......................... ·· .... ·· .......... ·-.......................... -.. 95% .. ·Jac'l<k·n'ifs .. ·U'cI · ............ · .... ·0:6053 
.... -..... -...... -................................................ _ .............. -...... _ .... _-........... _ ... _ ...................................... -.-.-........ _ ............ -....................................................... -........................ -.................................. __ ..... _ ........ _ ................... s·S·% .. Stan·dard .. BootstrapTj(i ...... _ .... 0:6047 

::-.-.:~ .. -.::: ..... :: .. :::: .... :: .. ~.::.:::::: ..... :::: .. : ... : ... :: .. ::: .. ::~~: ... :: ..... ~ .. ~:~~.~:~~~~~~~~~~~~.~~~ .. :~~ .. ~~:.~~~~~~~~ ::~ .. :· .... :· .. :~·~~:~· .. ~~··:·I-.:~·: .. ~ .. :::·:~::·::·:·::~::.:.: ...... ~:.::: .. : .. ::: ... :::: .. :: ... :::-..~~::::-.-.::-.:: .. :: .. :::.::::: .. :: ... :.: ... ::: .... : ... : .. ~~~:.~:~~~~~:~~:~~~~: .. ~. -........ : ... ~.:~~~~~~: 
Anderson-Darling 5% Critical Value 0.779 95% Hall's Bootstrap UCL 0.0252 

:~~==:====;~~~~~~i~;~~==~~;l=======~~~:=~==~~~~~;:~l~:::~~;~ 
Data not Gamma Distributed at 5% Significance Level I 95% Chebyshev(Mean, Sd) UCL 0.0096 

........................... -............................... -.......................................... - .. --.... -................. -.................................................... -... --.-.... ·1 .......... _ .... · ...... · ...... ···-.... -1' ................ · ...... · .... · .. -·· .... · .... _ .. -.......... -·--.. --.. --·-~f7~5% .. ·che"bys"iiev('Mean: .. S·dy"Ucc · .. · .... · ...... ···0:0·1·2 .. 9 

........................ -.. --................................................... -.......................... -................. -................................................. ~ ............ -........................................................ -1 .................. -... -...... -..... -........ _ .................. _ ...... _ ....... _ ................................................ -.. -.---.... --........ -._.................................. .. ......................... _ .......... .. 
Assuming Gamma Distribution I 99% Chebyshev(Mean, Sd) UCL 0.0193 

... _ ......................................................... -............. _._ ............. gWS·%··Ap·proxlm·ate·-Gamm·a .. ·U'cIr ...... _ .. · .. 6:0·072j""·· .. · .... _ ......................... _ .................................. -_ .. _ ....... -..... -........ , ............................ _ .... -................................ _ ............................... _ .... __ .. _ ............... _ .... _ ...... . 

~_-;~~~~~~~~~~~~~~~~?~~~~I~~~~.~~~~~~~~~~~~~;~~~~~~~~~~~~~ 
....... -....... -.................. _ ... _ ............ -.............. -... -................................................................... --_ ...... -.. -._ ............. _ ... _ ..... _ .... · .......... -.. ·Ge·neraTStatls·ilcs .................... · ........ · .............. ·-................................................. -........ -...... -..................................................... _ ........................................... -...... -.-.. .. 

........................ -.......... -.................................................... -.......... -..... - ................................... _-......................................................... -........ · ........................................ T .... · ...................... _ .... • .. _ .. _ .. ··_ ............................ -.. - ..... -..................... -.-................................ _-................ -.................................... -................................... .. 
Raw Statistics 1 Log-transformed Statistics ............................................................................................................ -.................. -....... -.. -_ ................................................ _ ..... -.. ·_ .. · .. l ........ ·· ........ · .... ·-.. ·-.. · .... · .. ·j_ ...... -............................ _· .................... -.............. -................................ --.............................. -.... -.. -........ -................................... _-_ .. -'1' •. _-.............. -..... _ ... -

Minimum 10.2 I Minimum of Log Data I 2.322 
.. - ... -.................................................. __ .......................................... -.................................................................................... --.... -.-.... _.- · ............ ·-.......... · ................ 1L.. .... · ............................................................. -.... -...................................................... -................ -.............. _ .................................................. )' ........................... _ ........ . 

. Maximum 34.2 Maximum of Log Data 3.532 
.................................... -............... -.... -................... --.-................. -............................ _ ............... -.................. _ ..... __ ._ .. _ .. _ ...... · .. · .. ·_-.... _ ...... ··· ...... · .. ·i ............................................ · .... · ................................................................................... -_ .................. -.. · .... -.. ·_ .... · .............. ··· .. ·_ .... ···· .... r .............. ·· ...... _ ...... _ .. -· 

Mean 20.21 I Mean of log Data! 2.913 
-..... _--............ _ .................................. __ .... _ ...... _ ................................ _ ........... _ ... __ ._ .................. _ .............. _ ................... _ ............. _ ..................... ___ ................. _ ..... ~ ....................................................................................................... _ ..... _ ..... __ ..... _ ............................................................ _._ ......................... 1.. ..................................... .. 

Median 19.1 i SO of log Data I 0.461 ....................................................................................... -....................... -................. --................ _ ...................................... -........................ _ .................................... + ............................... -............ _ ..... -.. --... -...................................... _ ......................... -........................................ -.... · .... · ...... -.... -.............. 1 .... · .................. · .............. , .. .. 
so 9.135 1 • 

...................... ___ .. _ .. _ ................ _ .... _ ...... _ .............. _ .... ___ ..... _ ...... _ ........ __ ... _ .......... _ ................................ __ ............................................................................ _ ...... { ............... _ ... _ .. _ .......... __ ...... _ .......................................... _ ........ _ .................................................. _ ............ _ .... _ ............................................ L __ .................................. . 
Coefficient of Variation 0.452 t I ........................................................................... -........................... -............................ _ ................. -............................................................................ -................................. -....... -.... -...... -..... -........ _ ................................................. -.... -...... -........................................ ·_ .... ·-.............. -· ........ -............................ 1 .. ···-.... -.. -...... · ................. . 

Skewness 0.468 
........... _ ............................................. _ ..... _ ...... __ ........................................................ _ ...... _._ .. ___ .................................................. . ................. _ .. _1.. __ .. _. __ .... _ .... __ ...... _ ............................... _ .................................. _ ..... _ ................................... _ ... _. __ ..... _ ....... _ .. _ .................................... L ..... _ ............ _ .... _ ............ . 

..................................................................... -............................. -.. -................................................................. -...................................... Releva·ni"UCC .. Statlstlcs .. · ........................ · ................ · ............. -..................................... -.... -.................................................................................... -................. -.... . 

........ · ................ ·-...... · .... -.......... · ...... · ...... ·-.. ·· .... ·-· .... Normai .. ·51s"iifbutl·on .. ·Test .. · .... _ ...... _ .... ·· .. ---· .... _·-........ ··· .. --.................... ·r .................. ·-.................. -· .. -............ ·- .............. Cognormai""6ist-ri"tiu"iion·Test .................. · .............................. · .................... -..... .. 

.......................... -.. -.. - ........... -......... -.. -... -_ ........... -........................ _ ........... --................................................ -.... _ ........ _ .... _ ......... -................ -.............. ·-............ ··i· .......... · ...... · .. -...... · ... · ...... _ ..................................................................................................... -...... _ ..... __ .. --................................................... , .......................................... .. 
Shapiro Wilk Test Statistic I 0.9 I Shapiro Wilk Test Statistic I 0.919 



Shapiro Wilk Critical Value 0.829 Shapiro Wilk Critical Value I 0.829 .................. -........... ..-... -............................. _ ................................. _ .......... _ ..................................... _ ......... _ ..... _ ... ____ ....... _ .. _._ ... _ ........... _ ........................ _ .... _. __ ... _ ... + ...... __ .... _ ............... __ .... __ ... __ .... _._._._ .... __ ... __ ... __ ..... _ ............... _._ .. _._ ... _ ... _._ ................ _ ...... __ .... -.... -...... -................... _._._ ..... -.... -1_._ ....... _ ...•...... _ ................. _ 
Data appear Normal at 5% Significance Level 1 Data appear Lognormal at 5% Significance Level 

~~-==~~~===~~~~~~;;ji;;~~~~~~~~=~~~~=--=~I~~~-~==~~~=~~~~;~~i~~~;;i~=:~~~:==== 
95% Student's-t UCL

1 
25.87 95% H-UCLI 29.5 

~-~~~~~~~=~;~~~~~U~~5ig~:~;~--~~~~~;=~~~~=~=~;;§~;~~~~r~~i~:: 
........................... --............................. ·············-·· .. ···-Gamnl"a-·Dis"iiih"ljti·c)"n···Tesi .. · ............................................... -.. --... -........ -.................................. -................................. ·········-· .. ··························6ata· .. 6istribuiion··········· .. ···· ... ················-··· .. ·· .. ············ ....... -.......... -.............. -.... . 
...................................................... -.. --.... -................. -._-............... -.............. ········· .. ····j( .. star(b"las···corre·cteci)r-············i'j'sif" ······ .. ······ .. ····-·· .. ······-· .. · .... ··"Data···a·ppeiir··Normaf·at·S%·-S-j·gniflca·n·ce·iev·ef······· .. -·-· .. ·_···-·-.... -.... . 

............................... -....................... ·····················A·p·p·roxlmate·C·i1TS·qu·a·re··Valu·eTOSr···········~f9j·1··············· .. ··············· ... ··· ... ··········· .... ··············-···-·············-N·c)"n·parametric·siatistic·s·· .. ····· .. ··-···· ... ·· .. ········· ................................................. . 

......................... -................................ --............... ·········· .... · ............. Adj"uste·crLevei"oi"sTg'i,ifi·ca·nce .... ·· ...... ··· .... 0:023'1"· ........ · ....... · ...................... -.... -··· .. ·-· .. · .... · .................... -...................................................................... ·· .. 95%···CLT'TicLr·· .... ··2K·2·2· ....... ·· 

.................... -....... -................................................ ···· ...... · ...... ··· ...... ······ .. · .. Adjustecfch'i"'Squ .. a·re .. ·vaiLi'e· ··-...... -4£f4·9 ........ · .................... -..... _-...................... -..................... ·· ... · .. ······· ...... ····· .. ·-.. · .. ·· .. ··-.. ··-.. ·· .. ····-95%· .. ]ac'j(k'iilie"'LicL' .... · .. · .. ·· .... ·5:·s~f· .... · 
95% Standard Bootstrap UCL ....................................... _ ................................. -................ _ ........... -.... _ .. _ ................ _ ..... _ ..................... -... _ ...................... _ ......... _ ........ _ ............. _ ........ j .................... _ ...... _ ................................................................................................ -.............. _ .......................... -........... _ ... -.. _ ....................................................... .. 

Anderson-Darling Test Statistic 0.366 95% Bootstrap-t UCL 26.93 
.............. -...................................... -.-........... _ ... -.. ···· .. Anderson:6arfi·iig .. s .. %-Criiic·af·vli'iue· -.. -.. -· .... ··0'523 .. · .............................................. -............... -... _ ....... ·· .. ················-· ....... ·--.. · .. 95%··Haif;s-·Bo·otstrap· .. uci '2'5~'b5 

:.:.:: .. ::::::::::~.~:::::::.:~.:~~~.::.::::::~: ... :.: .. ~~·:.:::::::::::~:~:I:~~~~.~~~~~~~:~~~~::!~~~.·~:~~~~:~~iC .......... :.:: .... ?~~.:~~:: :: .. ::: .... :::::.:~.:::~:::.:~:::~ .. ==:: .... ~.:: .. : ... : ... : .. :.:.: .. :.:::.: ... :~.~~~::~:~:~~~~~.~.~~~:~~~~~~r.~~: .. ~.~~_ ........ ~~.~:~~:? .. ~:~.:::: 
Kolmogorov-Smirnov 5% Critical Value 0.28 95% BCA Bootstrap UCL 25.46 

:::::.:::~~~:::::~~~~.~~~ .. ~~~~ .. ~~~~~::~~~~~~~~~:~~~~~~~~~::~:~~~!.~~~~~:eJ:· .:~~~!~~~~~"~~' .::::::::-.. ~::~~:~~~:.:::.~::~.:.~:.::~:.:::.:.::::::::·:::::::::::·::~~~~~~~~~~~~~~~~~-~:··~~?~~~:~1~~::::~::~~~~:::::: 
97.5% Chebyshev(Mean, Sd) UCL 39.23 

·-· .. · ... -~· ........... ·· .. -· .. ·· .. · .. ···· .... · .. -····· .... ·· .. Ass·urri'i·n .. g·· .. Gam·ma-fils'ir·ihliiion· .. ·-·---.. · .. · .. _.. . ............................................... -....... -... -........................................................... "'---"99%-Chebyshev(Ms'a'ii:"Sdj"U'CL .. ·-.. ·· .. So.S-:r· .... ··· 
_ .... _ ... - .............. _ ................ -....... -................... _ .. --.... - ............. -... -.... --.. _ .................................................. -·--···· ... · .. ·_-.. · ...... 1 .. ·· .. · .. --· .. ·· .. · .. · ...... · .. ···· .............. _ .... -........................................................ -.-......... -._ .... -............ _ ...... -.--.......... _ ............ -.................... ··· .... ··· .. _··· .. -·· .... · .. -1 ... · .... · .... · .. · .. _ ..... _ ........ · .. ·· 

95% Approximate Gamma UCL 27.5 .... _ ........ -......................................................... -.. -.-.... -............... -....................................... -..... ··_ ........ _-_ ... · .... ···· .... ·_· .. ·--· .. 1 .. ·· .... ···· .. ···· .. ·· .... · .. ···.... . ..... -........................... -... -. __ ................ _ .......... -............................................................................................... -..... -.................................................. _ ......... -
95% Adjusted Gamma UCL 29.41 

....... -.............. -.-.--_.-................... -.......... --.-.............. -... _ ......... -.. -... -........ -...... -..................... _ .... -.. · .. -...... ·-.. · .... · .. ·· .. · .... ·· .. ····· .... ··· .. -Generai"'stiiifsiics .... -.. -............................ _ ...... -...................... -.......... --.... -.. -.--.... -..................................................... _.-.. _ ................ _ ................................ -.. 

............ -.............................................. ---.-........ ·· .. ··· .... · .. · .... · .... ··Raw··stiiiistfcs-··· .. ···· .... ·· .. ··· .. ·· .. · .. _.--... -........... -............................... _ ......... · .. _· ...... ·· .... ·-.... · .. · .... · .. ···· .. -···· .... ···-.. · .... · ..... -· .. 'Iog::t,in·sforme·cfsiaiistl·cs .. · .. ·· .. · ...... · .. · .. ··· .. · .................... ··· .. · ......................... . 

........ -.................. --.... -.................... _ .... -............. -....... -.. _ ..................................................... _ ............. ·-.... · .... ·· .. -.... · ...... ··-...... _ .. --.. ·_·r ........ ·· .. · .. ··· .. ··· .. · .. ··· ....................... -.... -........... -....... -.......... -................. _ ............... -.. _ ............................................................... · ...... · .. ··· ...... ·· ...... · .... ··· .. · .... · .. ·· .... ·1· .. ··· .... ·-.. -.. · .. ·_··· ............ . 
Minimumj4.6250E-4 Minimum of Log Data -7.679 

......... --........ -.............................. _._ .............. -... -...... -......................... -....................... ---....... - ............... · .. ·· .... -.. ··-·-········· .. · .. · .. 1· .. ·· .... · .. · ...... · .. ·· .... ·· .. ···· ...... -.............. -._ .. _._ .............................................................................................. -...................... _ .. _ .. _ ..... -... _ ........ · .. ·· .. · .... · ...... -.. 1 .. ··-······_ .. ··· .. -...... -· .. ········· 
Maximum 0.0044 Maximum of Log Data -5.414 

.......... _ ........................... -....... _ ..... -................. -_ ...... _ ...................... _ .................. _ .. __ ....................................... _. __ .... _ ............. -.......................................... -................ _ .. _ .......... __ ................................................................................................. -.................... -... _ .............. -............ -.................... -... ~ ......... --.................... -....... . 
Mean 0.0017 Mean of log Data -6.668 

.............. _ .......................... -........ _ .......... _-............... _ ..................................... __ .. _._ ................... -...... _ ..... _ .................................. _ ............. _, ................. _ ................. _.-.......... __ ..................................................................... _ .......................................... -..... _ ....................................... _ ........... _ ......... _ ...... -..... , .......................................... -
Median 0.0010 SD of log Data I 0.863 

: ..... ::::.::~::::: .. :.::~.:.:::.:: .. :::::.:: .. :.:.: ..... :~ ..... :: .. :.~.::~ .. : ... :: .. : ... ::.:::::~:.~::::::.:::::: .. ::·:~~~:~·:··~:::·::::·:···:::::·::::::~::::::·::~:1:~::~.:':':?~:~?'~:~ ::: .. :::::::::.:::.:::::::.~~::::.::::.:: ... :.:::::: .. :::::::::::::.::::::.: ... ~.::::::: .. :: .. ~ ... :: .. ::::.::.::::.:.: ... ::::: .. :.:::::::: .. ::::.:::::.:::::::: .... :: ... :~:: .. ::.::::::.:.:J.:~::.: .. ~:~:::::~:::::.::.: .. ::: 
Coefficient of Variation 0.818 I .... -.................. -............... -...................... -.................... _ ......................................... -.......................... ·· .. · .... · .. ··-·-_ .. ···· .. -.. · .. · .......... · .... ·r ...... ·· .. -· .. ·-.... ·-··--.. -.... _ ........................................ -........................ -._ ..... -................................................. -... -.. _-..... -.......... --.. -....... ······ .. ······ .. ·· .. ··· .. _·---· .. ·1· .. · .... ··· .... · .. · .... · .... · ............. -

Skewness I 0.955 
...... - ........ _ •. _ ... __ ._ .. _ .. _~ ......................... _ .... _ ... ...•..• ..--.m ......... _ .................. __ ..•.....•.. _ ............... _ ........... _ ...................................................... _ . . _ .. ~,_ ....... , ........................ "' ................. ~ ..•. _ .. _ ..... _ ..... _ ... ___ ...................................... .................. _ .................... _ ............................. _ .............. _ .......... __ .. " ... ~ .. _ ................. t __ .. __ ............. _ ................ . 

.... -............................................. -......................... --.. -.. -.. -................................ -.. -.............................. ·-·-.... ·-····-.. -· .. ······ .. ········ .... ·· .. ··· .. Releva·iit··Uc-CSta-ii·sti·c·s .... ·· .. ···· .... ··· .. · .. ·· .......... ···· .. ·-...... --· ....... -.................. _ ......... -................................................................ -... -................................................ .. 

..................... -................... _._ ........................... ···· .. ·t~iormarfiisiributl·()'n .. Tesi·· .. ···· .... ···· .. ····· .. ·· .. ·· .. · .. · .. · .. --···· ..... ·-.... · .. ··· .. · .. -·······r .. · .. ··-··· .. · .. · .. · .. · .. · .... · .. · .... ·· .. · .. ····· .. ··· .. ··· .. -.. ··· .. "Logno .. rmai'·6istrThu·iion .. 'Test··-.. _····· .... ·· .. · .. ··_···· .... ···· .. ··· .. -....... · .. ·· ............ -

................................... _ ................ _ ......... -..... --....... ·· .. · .. ··· .. ···_· .... · .. -· .. · .. · .. S'tiapi'ro··W"k .. T'esi·Statlsti .. cr·-·· .. -.. ·o,:·s·s:rt ...... · .. · .... · .......... · ........ · ...... · .. · .. · .. _·--·· .... · ...... -........ -· .. ······ .. --···-.. ·· .. ····· .. · .... S'hapl'ro .. WiTj( .. T'es'i"'s'iaiistlcr .... ··--.. ··0':9'6i· .. 

................. _ ......... __ .................. _ .... -................................................. -................................. _ .. -.-....................................... _ ......... _j .................... - .. _.-... _.-... + .......................... _ ............. _ ................................. -... _ .... -... -......... _ ................... _ .................................. __ ....... _ ............ _ .......................... +._ ......... _ ...... _ ................. -

. ........ Shapiro Wilk Critical Value! 0.829! Shapiro Wilk Critical Valuel 0.829 

:-~--===:~~~:~~~~~~~~i~~~~~~~~~-::-~~~C==F====:-?-~~~~~.-~~-~~~_~~i~?~~=~~~::=-~=::= 
-· .. ·· .. -.. ····· .. -.. -.. · .. ·-··-.. ·-· .. · .. ·_ .. · .. ·····-····· .... Assu·mlng .... N·o·rm·iii"·oi'strl·bu'iion···---· .. ·· .... ·······-·_·········----··----·-· .. ·l .. · .... ·· .. · .. ·-.. -· .. ··· .. · .... -········ .. -· .. ····· .. ······ .. As'S'li-m·lng'Tognorm-af6istr'fbutl·o·n .. -.... ---......................... -...... -............... . 



:~J.j?:~ 
95% UCLs (Adjusted for Skewness) I 95% Chebyshev (MVUE) UCL I 0.0040 

lr::···········:·:?·:·~:? .. ~·:~· 95% Modified-t UCL! 0.00261 99% Chebyshev (MVUE) UCL 0.0069 
... -................... _ ....................................................... -........................... _ ....... _ ............................... _ ... _ .. _ .................................. _ ... _ ............... _ ... J ...... _ ....................................................................... _ ............................................ _ ..... _ ............................ _ ..... __ .... _ ....... _ ............................................................................. _ ..... _ ............. _ ... _ .... _ ....... . 

................. _ .............................. , ....... ···· .. ···· .. ·· .. ···········Gam·m·a···bislri"butlon .. ·Tes"t""·· ............................................................................. .,.. ....... _ ..... _ ............................................................................... "Da·ia .. ·6istrlbu"t"i"o·n·· .. ··· .... · .. ···· .. ···················· ........................................................ . 

............................................................................................ · .............. · .. · ...................... k"sta·r .. ('b'ias .. correctedfr· .. · .......... ·1 .. :·~6ff .............. -.. · .. · .............. · ...... · .. ·fia"ta .. appear .. ~io·im·aTa't .. ·S·%· .. Slg·il"i'flca·nce .. Levej"· ............ · .................... " .. · .. ·· 

........................................ ....,. .............................. _ •••• ~ ....... ~ ......................................... _ ......................................................................................... _.~ •• __ •••••••• __ •••••••••• _._ •• ~ ••• _ •••••• _._ ..................................... _ ............................................. m ••• _ •••••••••••••••• _ •••••••• ~ •••••••• _ •• __ •• _ ••••••• _.~ ........................................................................ _ ........................... . .................................................................................................................. -................................................................ ~.~.=~:·~~:·~l ............ 2~·:·~·~-~ .. ~ ............................................................................... _ ................................................................... , .................. , ............... ~ .................................................... _ ................... . 

............................................. , ............................................................................................... _ .......... , .......................................... · .. · .... ,· .............. ·l ................ · .. · .......... · ...... · .... ,.· ................................................................................................................................................................. _._ .. _ ........................................................................................... .. 
----------------~~~~~l~~L~~~;~~~~~:~+--~~~~311-----------------~~~~~~,,~~~-~~~;~~CL'(UCL ---0:0025 

........................................................................................................................................ _ ...... _ ..................................................................... · .... ·r .... · .. · ........ · .... · .... , .. · .. ·_· .. _ ...................................................................................................... s·s·% .. ·Sta .. jl·d·a·rd .. ·S·ootstrap-·iJ'C'C · ...... · ...... -0:·0624 

Anderson-Darling Test Statistic 0.43 95% Bootstrap-t UCL 0.0030 
··· ................ · ...... · ...... -· .... · .. · ........ · ................ · ........ · ...... ·Anderson':6a'i1ing"S%"'Crl'iic'ai'\ia'fue' .. · ............ · .. 0·:.. .. ..................................... -......................................................... ·· .. · ........ ·-.. ·s·5·O/~· .. H·aiT'5 .. Bootstra'p .. DCC .. -· .. -· .. O-.. 0627 
.... · ................ · ...... · ................ · .. ··_ ................................ · .... Koimog'o"rov:Smlrnov"Test'Stati"s'ilc j ............ · .... o·. .., ............................................................................................. · .... 95% .. ·Pe·rcen·ii·ie .. ·s'ootstra .. p .. iJ'C'C .. · .. · .. · ...... ·()":·0625 
...................................................... , ................ _ ........ , ........................................... , ... , ............................................. _ ..................................... {.................................... .. ......... _ .......................................................................................................................................................................... , ....... _ ...................................... _ .... _ ......... . 

Kolmogorov-Smirnov 5% Critical Valuel 0.283 95% BCA Bootstrap UCL 0.0026 
........ · ...... · .. · .. Oata-a·lJ'pea·r .... Gam·ma .... 6Is·tr'fbuted .. ai'·S·%· .. S·i·g·n·ifica·nce' .. Levei" .................... · ...... · .............. · .... · .... , .... · ................ · ................ · ........ · .............. ·9S·% .. C·/i·eby·s .. h·ev('M'e'a'n:'''SdfiJ'c'C · .. · .......... · .. 6·:6'038 

·Result .. or·1/2 .. sfiC(zi'n·cj"" .............................. · ................ · ........ _ .. -.... ,_ ...... -,-.............................................. , ................................................. _ ............................................................... , ........................................................... _ ..... -_ .................................................................................. -.... -... - .... .. 

............................................................. _ ............... _ .................................................. _ ....................................................... _ ............ · .................... ·Ge·neraTStaiisiics .. · .... · .. , .. · .............. · .... · ................................................................................................................................................................................... , ............... . 
, ... -.................... _ ................................................. -.............................................................. -............. -........................... -............................. " .............. · ...... , ................ · .... 1 .......... · .... · .............. · ............................................................................... _ .............................................................................................. _ .. _,.. . ........................ .. 

Number of Valid Samples I 9 Number of Unique Samples 9 
..................... _ .............. - ••••••••••••••••••••••• _ ••••• __ ....................................... _ ................................. _ ••••••• " ........ u ............... _ ..... _ .............. _ ................................... _ ••••• _ .... _ ••• _ ............................................................................................ _ ................................................................... _ ................ _ •• _._ ............................................................... __ .................. _ •••• 

.. _._ ................ _ ... _-............... _ ........................................ __ ................................................ , ..................... -...................... _ ................................................................. ] ........................................ , ............................................................................ , ............... , ......................... _,_ ....................................................................... _ ... , ................ _ .. .. 
Raw Statistics Log-transformed Statistics 

..................... _-_ .... _ .................... , ............................................................................... -................................. ~ ......... -....... -.. · .......... · .... · .. ·1' .... · ...................... · .. · .. ·· ............................ __ .. _ ............ _, .......................................... _ ............ , .................... , ..................... _.-........... _ .............................................. ~ ......................................... .. 
Minimum 19.3 I Minimum of Log Data 2.96 ............... _ ...................... _ ................................................................................. _._.-.......................... _ .................................................... 'r ........ · .. · ........ · ............ · ..................... _ ... _._ ............ _ .. _ ................................. _ .................................................. _ .. -..... -...................................... _ ...... _ ............................................................ _. 

Maximum 54.1.. Maximum of Log Data 3.991 

l·:~··::::::··:~~~:~:~~::::· Median I 34.1 1 SD of log Data 0.404 

===~======--~-=-=~~~=~==~::=-=~====~==!~t:~~~!:~ -=~~:~=~~~::~=~:==::~~:~~-~:~~=:::===~:~--=~====I:::=-=:= Coefficient of Variation I 0.379
1 

I .......................................... , ................................................ , ............................................................. _._ ............................. _ ............... , ........ -l ................... , .................................... _._._ ........ _ ...................................................................................................................................... _ ..................................................................................... _ .... . 
Skewness I 0.0735! . 

...................................... , .................. , .............................................. , ........................................ _ ... _ ....................................... , ....................... ...1. ....................................................................................................................................................................................................... _ ............................................................ L ..... _ ............................ .. 

...... _ ....... , ............................................ -.... _ ........................................................ _ ...... -........................................................... · .. · .... ·· ...... ·Rei·eva .. ntTic["s·ia"ti·siic·s· .. · .. · .. · ........ · ........ · ......................................................................................................................................... -........................... , .................... .. 

. ~::'.: .... :: ... ::::::: .... :: ..... :.: ... ::::.::: .. ~:.::: .. : ..... ::.: .. : .. ·.:·:· .. ::·:~~~~~L~~~~~~~~~~~:~:~·:!~~.~ .. ·::·:.:::·:·:·:: .. :::·:::,:· .. :·~:::~1:~·· .. ~::: .. ~:·::·· .. :~:·~:·: .. : .. ·1'·: ......... :·: ...... : .. :.·:·: .... ·::: ....... ·:::::: .... ,:.:::::·: .. :::·.·.:: .. ·.~~·~_~~~~~~::~ .. i~~i:~ .. ~~~~~:·:~~.~~·::: ... ::: ...... :: ..... ::.:.: .... :] .. ::::: .. :: ..... ::: ... ::.:~ .. ::.:":'.~':" 
Shapiro Wilk Test Statistic, 0.901 Shapiro Wilk Test Statistic 0.897 

.... · .............. _ .... · ........ · .. · .... · .. i5ata .. appe .. a·r: .. Normarat .. ·S·% .. ·S·i·gnifica·nce .. Lever .... · .... · .... · ...... · ............ · .. · ...... · ...... · ........................ · .. ·i5ata .. ·appea·r"Lo·g·norma'iai·S% .... signi·fi·cance .. "Levei" .. · ........................ · ........ · 

=~~~:~=:~-=:~;:~:~~~;;~~;~:~~i~i~=~~~~=:f~~===~~~==~=~;~::;!;;~~;~~=:~::::~= 
..................................................... _ .............. - ..... -.................................................................................................... _ .................................... -r ........................................ + ............. _ .................................................................................................................................................................... , .. -.................................. .1. ......................................... . 

95%Adjusted-CLTUCLI 43.66 I 97.5% Chebyshev (MVUE) UCLI 66.8 ......................................... , ................................. _ ......... -....................... _ ...... _ ................................... _ ......................................................... + ....................................... + ......................................................................... _ ............................ _ ......... _ ................. _ ................. _ ........................................ _ ............. _ .... 1.._ .................................... .. 
95% Modified-t ucq 44.54 I 99% Chebyshev (MVUE) UCL! 84.99 

-=:::=-:=====:-=:-=::~~;;~;~~;~~~=:::==~~~:-==~:--F=-==:::======--==~;;j~;:~::::::::==::::=====:=== 





APPENDIX A-8 

NORTH OF MARLIN SEDIMENT 



! General UCL Statistics 

==~===0-~~~~~~i:~I;~~~~~~-;;;;~;~~;;;~;;~=~:;;;~;;h:;;;;~;~;~~~~=;;~;~;~; 
.-................... -.... -.-................ -.-.-.-.. ······-··Fu·iff

i
reci"slon-······T6FF·········-········· ..................................... -.......................... _ ..... " .. _.-................................... _ ....... __ .. _ .......................... _._ .............................................................. _ ......... _ ........... _ ................. _.-........................... -..... _ ....................................... . 

.................. -........ -............ -............ _ .. --........................... -.................................. 1-._-...... _ ................... -..... -................................................. -................................................................................................... -............ -................... -.......................... --................ -......................... -............................................................ -.. -...... --..... .. 
Confidence Coefficient i 95% 

.. --.... --.................................................... -.... -................................. -.... -.. -...... -............ -._ .... -.... -.-............................... ·· .. · .. ·· .......... · .... · .. ·· .... ·Ge·n .. erai"'Sta'ifs'iics .... ·· .... ·-.... · .......... -.... -... -........................................................................... -.. -...... -............................................................................... -............. .. 

................................................................. ---............... -...... -.... ·R·aw .. S·ta'tfsiics .... ·· .......... · .. · .. · .. · ......... -.. · .. _ .... -·-·· ............. -......................... " ............................. -............................. · .... · .............. Log:tra·nsformEi(i"!~fi8tisiic·s ...... ·· .... ·'-.... ·--.-..... ~ .................. '" ................... -. 

................................................................ -.. --.... -....................... · .. ·· ............ · .. · .... -.. · .. · .... · .. · .. -.... -...... -_ .... · .... · .. · .... M'i'ni'm'umT ff'1"S'O'O'E=S" ...... --................ -................................................................... ·-.... -··-· .. ·-...... ·-.. ·--.. -Min'fmum .. oiTog .. oataT ........ =9~696 ........ .. 

................................... -............................. -................................. · .. · .. -·· .. · .. ·· .................. · ........ · .. · .. · .... · .. · ........ _-· .. -·Ma·xlITi·u;n"· .. · ...... -.... O:·0'624 ................................................................................................... ··· .. · ....... · ...... · .. · .. _ .. · .. Maxi'm'lim· .. oi"L'og .. oata· .......... =·6:·0"3"2" ...... · 

.............. -................ -.-.......... -...... -...... -.. -.... _ ............................. _ .......... -............................................................... _ ....... Mean' 2~4~fi'si~4 .. "-.. · .... -· .. ·· ............ · ...... · .... · .... -.. · .. ·-........................ · ...... · .... ·-.......... -.... -· .......... --.. · .......... · .... ·_· .. M .. s·an .. ·of·j·og·D·ata ........ -:g:·r .......... · .. · .. · 

::::====~==:=::::::-=="=-==:==::::::::=::~:~~~:: =--=-====::==:::::=:=:====:::=--=~~~~~:::~~~" 

I~ .. ·:::·~ .. ·:::·:~~~:~:::~::::::~ Skewness 3.34 
................................... _ ..... -............ -................... __ ..... _ ................. ..-.. __ ..... _ ..................... _ ............................... -.. _._ .......... , ................................... -...... -............. _._.-...... -. ..... ~ ...................................... , ................ -............... -...... ~ ............... '".-.. -..... '" .. ~--.-.... -.......... ,-.... .......................... -...... _............................... .~ .............. --....................... . 

.... · ............ · ...... · ........ ·· ...... · .. · .......... · ...... ·_-...... Assunl'ing .. ·Nornl'aTo'i'strii)'utlon .. -· .. ··, .......... -........... · .. · .... · ...... _ .. ·_· .... _ ...... -.. · ............ · .. · .............. · ........ · ............ · ............ As·s'lJrnl·ng"'[ognormaTi5Tstrib .. utl·oo-.... · ............ · .................... ·_ .. · .... · .. · ............ · 

=~~~~=~~~~~i~iIr;~~~~~~~~=~~~i~ijji~~Il!!~ 
I 

....... _ ..... _ ............................................. __ ...... -............................................................................................... -........ -...... -..................... -.... "' ................. -.................... .l. ..... _ ....................................................................................................... --.......................................................................... _ ........ -............... _ ........................................ . 
Gamma Distribution Test I Data Distribution 

.. _ ............. - ...................................... -....................................... · ..................... ·-.. · ........ j( .. sta·r .. (·bl·as·corrected)T· ...... · ...... O:·71 .. ?fl-............. · .......... · .. ·biita .. do .. ·not .. toifow .. a .. ·0'1·scerna'b·le .. Oistribuiio·n .. ·CO'jj·sy·· ................ · .......... .. 

............................................................ -...... - ..................... - ................ _._ ................................................................................ · .. · .................. 1 ...... · .. · ....... · .... _ .. _· .. _·.. ._ ................................... __ ._ ............................................................................. , ....................... -......... - ..................... - ............................................................................. .. 

------------"---------------------~~:~~~w:~~r--"---------"------------------------------------------------" 

~:::~=:~===::==::~~~~~~;~~~1:=!:~~1-==:=::=:-:=:====~=~====~~~i~i~~;i~~ Adjusted Chi Square Value 49.95 95% Jackknife UCL!3.8018E-4 
......... _ ............................................................... _ ............................. _ ............. _ .. _ ......................................... _-.. -.... -.............. · .. ·_ ...... · .... · .......... · .. · .... · .... _ ...... · .... ·T ...... · .......... · ............ · .. · .... · .......... · .. ··· ...... · ........ · .. · .. · ........ ·-...... · .. -.. · ..... S5'%=StandarcH300t5trap=·8"et-+3~74·54E;4·-.. +· -----

................................... -.... _ ....................................................... · .. Ands .. rson·:·Da·ri'ing .. Tes't .. Statis·iic ............. 1"1 .. :.2.9 ...... ~ ... t ............ - ............................................. -· .. -· .. · .......... · ........ · .............. · .. · ...... · .... · ................ 95%· .. 8·0·otstrap:t .. ·U'cc1-453·07E4 .. .. 

........................ · ...... _ ...... · ............ · .. · ...... _-.. _ .... · .... ·Ande·rso·n=i5arTfng .. S% .. ·cri'ti .. caTVa .. iu·s .. · .... ·· ...... · .. O·:792.. _ ... _ ................................ _ .............. _ ................ -...................... · .... · .. · .... ' .... ·9·s·% .... Haiiis-·sootstra·p .. 'UcClis61·S·E=4 .. .. 

...................................................... -....... -.......................... j{oimogorov=smirnov"Test"s'iatisiic' .. · ...... · ........ 0':392 .. · ........ · ...... · .... · ...... ··-.. _ .. ·· ........................ · .. -· ............ · .......... · .. · .. · .. · .. 9S·% .. ·P·ercen'ii'ie .. ·so·otstrap .. D'c'L'l'iSO'4'O'E=4'" 

................................................................................................... -... _ .. _-_ ................... _ .. -...... _-_ ..... _ ............................................... · .... r .. ·· .. --.............. · ...... · .... 
T 

.... · .... ,· ........ ·-.. · ............ · .. · ............................................................................... _ ............................. _ ......................................... _ ... __ .... _ ...... + .......... _ ........................... .. 
Kolmogorov-Smirnov 5% Critical Value, 0.133 I 95% SCA Bootstrap UCLI4.2357E-4 

.... _ ............................................... -.......................... -_ ........... - ... -... -................ -....................... _ .............. _ ............. _ .................... _ .. __ ._ ........... -... _-...... -.1 .. -................. -.......... _ ............................................... -.............................................. _ .................................... _ ........ _-.. - ................. -........ , .......................................... .. 
Data not Gamma Distributed at 5% Significance Level i 95% Chebyshev(Mean, Sd) UCLJ5.8956E-4 ....................................................................... --..... _ ................................... -.................. -........................................................ · .. -.. · .. ·-.... ·r .............. · .......... · .. · .. · .......... II ................ -........................................................................................................................................... _ ....................... _ .. _ ........................... ) ......... _ ......... _ ................. . 

i 97.5% Chebyshev(Mean, Sd) UCLI7.3685E-4 

~: .. ~~:.~~.~.~ .. ::~.~ ... ~ .. ::.::: ... : .. ~.:.~: .. ::.~~:~~~~~~~~~~~.~~~:~~~:~?~~~~i~~:~~~.~ .. ~~~ .. :~-~~~~~~ ... t·' .. :~ .. :·~~~~~~:~~:::~ .............. :::.~ .. ~ .. :.~: ... ~:::.:: .. : .. :: .. : .. :.:::.:.:::.:.::.:: ... :-.:.::: ...... : ........ ::~:.~.~~:::~~~~.~y.~~~:~~~.= .. ~~~~~~~T~~~[ .. ~ .. ·.:~:?~·~?:~.~ 
95% Approximate Gamma UCL 3.3830E I 

.. ...... ....... . ... _. ........... .• ...... ._--............ - .... - ..... -............ _ .... -." ............ -_ ............................ -...... ........ .. ........ -.- ... __ .......... ....... .. ......... _._ .... _ ...................................................................................... _ ........................... -.......................... -._-.. -........... -.............. _ ... ..!. ............ _ .......................... . 
95% Adjusted Gamma UCL 3.4156E-4 l 

.. ... .. .. -. -. -..... .-........ --.-......... -'''-' ---- ....... .. .... .... .. .- ........ _ ......... -.. "-1' -- -.- '-'" . ...... t .. · .. -......... , ........................ -........................................ .. ......................... -........................................ -.-......... -...... --.... -.... ·-........ · .. -.... ·t .... _·-·_ ........ -...... ·--...... · 
I ; , 



Result or 112 SDL (2-methylnaphthalene) 

General Statistics 

.............................................................................................................................................................. -................... ·· .. ····-···_ .. ··· .. ,,······ReTevantUCCStatl·s·tl·cs······· ............................................... -.............. -................................ -.............. -.................................................................................... " .... . 

.............................................................. ·· .... ···· .. ···· .. ·······N·ormaf"[5 .. lsii"fb"lJti"o·n·Tes!""-·· ............ -.................................................... _ ....................................................................... · .. ···· .. ···· .. LognormaT"[ilsirihutfon··Test"············ ............................................................... . 

:::: .. :::::::::~:.:::::.:: .. :::.:::::.: .. :::::.~:~.~.~.:: .. :.:::::: .... ::.:::~~:.: ..... ::::::::~.:.:::::::.~:~~~:~~~::~i!~~~~~~:~~~~:~~~i~~I=.~:·:::·~~~~~... .::::::::.:::.:.::.::::.~.::.:~:: ... ::: .. :.~ .. :: .. ::::.·:~::::.::.:::·::::::::.:·:.:::::·:.::::·::~:~~~i.~~:~:~:~:~~~~:.~~~~i:~~·~~·l::::·:':':"':··:~::·~~:~·::': 
~ Shapiro Wilk Critical Value 0.947 Shapiro Wilk Critical Value 0.947 

=:~=~~===~~;;:~;~;=~=~=~~=j~:-~~-=~~~~~~~;;~~;;~:~:;;~~-:~===~ 
95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL! 0.0304 

:-..:::~~~~:.:=~~:~::::::::::::.::~ ... :::~~-.:::.:.::::.:::.:: .. :.: ... :::: ... ~::~.:~.:.:~~.~.~:~~!:~~~~~~=.~~!::~~~:I:::::::::·:::·?:~~"~~ ~~:.::=:::::~~::: ... :::::::.: ... ::.::.:::.~:::: .. :.::.:~~.:::: ... :.::.:.: .. :.:.:~?.:~:~i..:~:~~~~~~:~~.:~~~~~?"~.~~:i.:::':.::~~:~?~~~ 
-------------------------------:~~-~~~~-----a.:~-~t-----________________ :_~~_et:Y:.tJ:~_~~_~_~~~_~:L __ ~~! 
...... _ ........................ -........................... ·········· .. ······· .. ·G;im·mi .. 6istrihution-Test···· .... ··· .......................................................... ··· .. · .. ·····r··· .. ······ .. ················· .... ··_········· .. ···,,··· .. ······_···························"i5ata··6Is·tr"fbutlo·n···· ... · .. ································ .. ·· ... ··· ......................... _ ................... . 
.......................... -.................................. , .............................. -.. _ ...... _ ....................... "'j("st"ar"(b"fiis"'correctedj' ····· .. ·········-O·:·627···l-· .. ·· .. ·· .. ·· .. ·······_ .. -0ata·(jo"'n'oi'foijow"a"6"i"scernlihle"6istribution'''{O~05f ............................... . 
................................................................................................................................................................... -........... · .. ·· .. ····· .. ··· .. · .. ····.·.····.· ... l········ ...... ··· .. ··_·-· .......... - .............................................................................................. - .. - ..... --.-...................................... _ ...... - ................................................... . 

Theta Star 0.03921 

:.::.:: ... : .. :.: .. : ..... ~:.:.:::.:::: .. :::: .. :::.::~.:.::-.:::::.::.~:::: ... ::~ .. ~~.=: .. ::::,: .. ~:.: ... ::~ .. ::::,::.:: .. ::: ... :.~: .. ~:~ .. ::.:::::: .. :.:,:::.:,::.:.::: .. ::::~:~:~~~~·~ll:::: .. :··:·:~:?·:·~~~·:·:::r:·: .. :~~·:.·:~~·:: ...... : ... : .. ::':.: ... :.:.~:: .. ::::~:.: .. :: .. : ...... ~.::::::::~.~:~':::::::::.: ... :::.:.::.::.~~: .. ~ .... ::.:~::::::, .. ::: .... : .. ,::.::: .. ::::.:.::::.:: .. :.: ... :::.::.:.::.:.::: .. :::'::::':.:'::"~.~:'~:: 
Approximate Chi Square Value (.05) 43.38 I Nonparametric Statistics 

.............................................................. -..................... -........ _ ........................................ _._ ........................... , ....................................... ,... ....................................... .1.. .................................................................... _ ...................... _ .... _ ................................................................... _ ... --............. · .. · .... ··· .... ·· .. · .. ·T··· .. ······· .. ······ .. ···········•·•· .. 

Adjusted Level of Significance! 0.045 I 95% CL T UCL I 0.0398 
..... _ ..................................................... ·_··············· .. ············ .. ··· .. · .. · .. ·· .... · .. 'Adj"uste·(j""C.h"i"Sq.Li'a'ri3"\]afUej! .. -........ 42.~94···· .. ··l······ .................................................... _._ ................................................................ ········ .. ··g·5% .. ·Jackk"nife· .. UCLi········· .. · .. ··cf04o·f 

-:::~_-=-=~~=-~~~===~=~~~==::~======-~===:=:: -:~_~:~=:=r==~::-:~=:::_~=:::=:::~:=~~~~~~~~~c~t-=ii~~ 
Anderson-Darling Test Statistic. 8.232 ! 95% Bootstrap-t UCLi 0.0684 

............................................................................................................................................................................................. ·· .. ······· .. · .. · .. · .... ····· .. ·1·· .. ······················ .... ···· .. ········1···· .. ···· .. ······· .. ·········· .. ······ .. ····· ........................................................................................ _ .. - ....................................................................... ~ .......................................... . 
Anderson-Darling 5% Critical Value 0.8 95% Hall's Bootstrap UCLI 0.0914 

......................................................... ························ .. · .. Kolmog·orov·~·Smfrnov .. Tesi'statls·ifcr .. ·· .. ··· .... 0:35S···T····················_·· .. · .................... _ ............................... _ ........... ··95%···Pe·rce·ntfie·Boo·tstrap .. ··l:icLT········· .. ·····0:'042'1" 

:::=::=~:~~===~~~~?£0~~~~~~~~~~~~~~~~L-~-~=F-=-~==~~-:==:~~-:=~-=::==~:~:~~~~~~!o.~i~~~~~~ ===~:~~?~ 
---. ---~~_",n~~~a~",-~~i~~I~~~~~_S!~~"",~C"-r~ -. --- t------- ---- .... --97~:~-~~-:Z:~~~~~~~~~~~~1' ..... , .. ~:.~:;~ 
: .... ~ ~"'.::~"~" .:" ~ '::.:~ .. ': .. '.":~. ~',"'~~ . ~~:~:~:~~~:~~~~~~~.~.~~.i~~·~~~~·~~~~ ':'. ,'.::':.: ~:':.:'.: ~'.::. '.::.:.' .. :.':.: .·.~~ ... ~.·:Ir .. · ~:: ..... ~: .. ': .. :"': : .. ::~~ .. ~~: .. ~::~.~. :.~' ..... , .... ,',: .. ~~~:~~:~~~.~:~~~~~~~~~~ .. ~:~~~' ~:~.~ 1::·"~~':" ... ~.~~. ~~~~.: 

95% Approximate Gamma UCli 0.0342 ! 
! I 

=:=:~-=-~=:~~~:=:--~--=~~===~==~=~~~==~=J:=::=~~=l~:::::==::=~==:~~~=:==::==~~::=~:::-==:-==:=E:=~::~~~ Potential UCL to Use ! Use 99% Chebyshev (Mean, Sd) UCL I! 0.116 
........................................................................................ __ ...................................................... _ ••••• _u •••••••••• __ ••••• ..................................................... ~ •••••••••••••••••••• _~ •••.•••••• ~.t ....................... _ .......... ~ .. _ ....................... ~ ... ~_ ........ _ ............ ___ .. _ .. __ .................. __ .... __ .. _ .............. _._ ..... _ ..................................... ~ ........ _ ............................................... . 



General Statistics 

....................................................... ············-···--············-···· .. ··· .. R·aw···StailsiI<:s······· .. ··································· .. · .. ·····································---······-r···········.-.. -......... -.... --.. -.. -... -.-...... -....... -.... -.. -To·g:tr~insfo·rme·(fStati·sti·cs···················· ................................... -................... . 

. :::.:: .. : ... ::.::.~ .. : .. : .. :.~.:.: .. :.:: ... :~:.~ ....... ::.: .. ~~::: .. ~:~: ..... ::::::.: .. :.:.: .. ::::~::::.~ .. ~ .. ~.:~:.~~.: .. ::.: ... :.:::::.:.:: .. :.:.:::~.~~.~:~:.::·~~~·~:~·~_~·IJ· .. ~::·:~::~:::?·::?~~~[~~·:··:·:~·::~::: .. :::.:.: .. :::~~.: .. :.:~: .. :::::.~ .. ::.:: .. : ... :::~~.~~~:.:::~.: .. ~~ .... ::::.:.:~ .. ~: .. :::: .. ~~~~~:~:~::.~~:.~~~ .. :~:~~~' ~::~ .. ':=~:~~ .. ~~.,~:.: 
Mean 9.5155E-41 Mean of log Data -7.784 ....................................................................................................... , ..................................... -.......... -............ · .. · .... ·· .. · ...... ·M·s·dian .. i55·0oi~=4··r .. -.. -.......... · ............................. -.... -........ -..... -.................................................. ·· .. ·····-.. · .. · .... · .................. s6·of'To·g .. ·o,ata .... -' .......... 1 .. 2i~4 .. · .. 

............... -................. -...... -........ -.--.................................................. -........ -......... -......... -.-...................................... · ........ · .. · .. ·--······--...... -·f ...................... -........ · .. -........ i· .... , ........ · ............................ · ........ · .......................... ·· ................ · .......................................................................................................................... 1 ...... · .... ·-.... ·· .................. · .. .. 
SD 0.0015

1 

Skewness! 3.563 I I 
................................. -...... -............... -................... _ ....................................................................................................................................... , .... -............................................................................................................................................................. _ ................. -.......................................................................................................................... . 

Relevant UCL Statistics 

... -............................... -....................................... -.................... · .......... ·-· .... ·· ............. · .... ·DfiTsfo·rs .. ·Tesi .. sta·iisiicr .... · ........ 0:'2·87 .... 1· ........ · .......... ·-...... · .. · .................. · .................. ·· .... ··-.. ··_ .... · .. ·· ................ · .... · .................. 'Ui·i·j·sfo·rs .. ·Test .. s·iatis·ticj .... · .. ·····'O-:1'42 .... .. 

~~~=:=::~:=:D~~~~~~~~~~~-~~~~~~~~~~:::~=:~-~~r:===::~=~~ti.~_~~~~~~~~:~~~~~~~~~~~~:=-=~-::: 
·· .......................... ·· .............. ·· ............ · .. · .......... Assumlng .. N·o·rnl'afbistrfbiJifon-.. ·-.... · .. · ...................... · .............. · .... · .. · .......... ··· ........ · .... -...... ··-...... · .......... ··-· ...... · .. ·As·sum·ing .. ·Cog .. normaf'61s·iiiiJuti'o·n .................. · .. · .. ··-.... · ............ · .................. .. 

~~~~--::~~:~~:~=~~~~i~~)~~;?i[~~~~=~:====3~:=:~~~~~:====:~:=~i~~~~~;~~;£;t=~~~ 
95% Adjusted-CLT UCL] 0.00131 97.5% Chebyshev (MVUE) UCLl 0.0021 

=:~~===~~=~==:=~-=~~~==.~:===:~~=~::::jl~~===~=::===~=~~:~====~~=~=~:!!=~~~~~~~ Gamma Distribution Test Data Distribution 

:::-.:.:~.:::~:'.::~::~.:::: .. ~~: .. ~::::.:.::::.::.: ... :.:~ ... ~~:·:·:::.:: .... ~: .. ~~~ .. ::::::~~~~:~~~~~~T~~~~~::~~~~~~~~ .. ~'?I' :~ ... ~: .... :.::?::?..~~: .. :.:: ... :.= ... ::: .. :: .... ::: .. :': ... ~~.~::~~~~:~~!.~.~~~~~.:~.':~~:~~~~~~~~~~~~.~~~~~~:~~~:~.::~-~::.~.~~:~~ .. :::: .. ~.:::: .. ::::'::~:: 
Theta Star 0.0013 

•• - ............ ,,: •.••• _ .................................... •• _ ...... ~_ .......... _ ........................... _ ................ ............. ou ....... _ .......................................... _............................. • ....................... _ .......................................................................................... _ ... __ ••••• _ ................................................. __ ............ _ ............................................................. _ .................. _ •••••••• _ ••••• _ •• _ ••••••••• 

nu star 78.45 

:::.:.: ... :.: ... ::: .. -.:.::':~: .. : ..... :.::.:.::::.:: ... '.:.:.·~ .. : .. ~: .... ::'~~~~·r~~·~~~i~.::~·~.~~~~~~~~r~~~!9.~:~~:~?"~'?:I:"·"::~~~':~~"~·"· :.:.~ ..... : ... :: ... :: .... ~ .. : ... :.: ..... :-~ .. :.:~-::.:.~~.::-:,:.: .... : .. ~.~~.~.~:~~~~~~~~~~.~:~~~~~~.~~.~:~~~~,:~.~:.~·:·:: .. ~:·::~· .. ~I·:::~::: .. : .... ·~~~::::~·::.-:·:::·': 
Adjusted Level of Significance 0.04 95% CLT UCL 0.0012 

~~--~~: __ -~ •• _~ ~. ~~~=~~~=~e~=~~~~u~re~~~lE:~~:~._· .... ___ -.~~_: •• -:_:--::_~~-~:;~~~;~~ ~~~~j---~;Jr~ 
Anderson-Darling Test Statistic 2.244 95% Bootstrap-t UCL 0.0015 

.. . .. -.. . ........ .. ..... ,,-. . ............................ _- .... , .. ,.... . .. ,. , •. -....... -.. - ... -........... -....... ...... . '1" .. ....... ..... ...... ,. ,...... .,. . ......... -.' ........ - .......................... , . ....... . . '............ _......... .... . .......... ...... .. , .. ... ..... ... . -... .... ......... . 
Anderson-Darling 5% Critical Value! 0.795 95% Hall's Bootstrap UCL 0.0018 

........ --· ...... · .... ···-·-................................ · .. · .... · ...... koimog-o·rov:·smirnov'Tesi .. s'iati·siicr .. · ...... · .. O·: .. 1 .. S4 .... I .......................................... · .................... · .. · .... ·· .... ··_ .. · .. -·-.. ·· .... 95% .... Pe·rc·s·niiie .. ·s'ootstra·p·'LJ'cL:l····-.. · .... ·cLo'O·1 .. 3· 

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0018 

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0029 

................ - ................. _ ....................................................... -_ .... -...................................................................................................... -.1-............ -................... -.............................................. _ ............ -............................................................... -......................................... -........................................................................ -... ---.. 
95% Adjusted Gamma UCLf 0.0012 

==:::~~~-:~:-:==:~;;~;t~~U;;;~;;:=:=~--=t:~~~~:~::-~-~~=~:==:-=:=~;:~~:;~-~~;y~;;~~;a~~~~;~·~~ ===:~ 
....................................... -..................................................... _ ............. , ....................................................................... _ ................................ _ ...................................... _ .. 1... .................. _ ................ _ ........................................................................................................................................................................................................................... .. 

·R·ss'liiio·i .. ·1/2 .. ·s'[iL .. Cace·naphthen·ej"' .... · ...................... · ................. -......................... -......... -............................. -............................................................................................................................................................ -................ _ .................................................... -........... -....................... .. 

General Statistics 

Number of Valid Samples 48 Number of Unique Samples i 34 
........................................ -............................ -.. -................................ -............................................................................... -·-.......... ·-.. · .. · .. '1· ............ · .............................. 1-.......... · .... ····-.............................. -............ -........ , ... -.-................................................................ , ........ -..................................... ..., ............................ --....... -

..... -.................................. -................ -............. _ ... _ ........................................................ _ ................ _._ .............................. _ .... __ .......................... _ ............ _ .. _ ...... _ ......... _ ........ _ ..................... _ ............... _._ .......... _ ..................................... _ .... _ .................... _ ......................... _ ................................. _ .. _ .......... _.J ......... _._ ....... _ ........... _ .. 

.. -........... -..................................... -...................... -......................... -....... -.. -......................... -........................................................ -.... -.................................... ·· ............ ·-.. ··T· .... · .. · .... · .... · .......... · .................................. --.................................... -... -... -................. -............................................................. - ..... -...... ---............ -... _ ... . 
Raw Statistics 1 Log-transformed Statistics 

...... -.-.. -.......... _ ..... -........................ -... --........... -... -...................................... -............. -...... -............. _ ............... _ ............................................. _._._ . .,.. ........... _ .. _ ... _ .................... +_ ..... -.......... -........... -............ -._ ........................................ _ .............. _ .......... _ ......................... -.......... --... _ ........................ --....... _ .. _ ......... _ ...... , ....... -.. _ ...... _ ................ . 
Minimum I 0.00421 Minimum of Log Data I -5.46 



.. ';'·'nr~];;~~r., ..... ·t~~· it LI~~~;,;~"~I';':~(J~~ ;31;;t~l.: .} A~l}~;~t:~~LJ,.)· .. n~a)(;;;,~~~~~~~J~~~! 4\:2.017 

=~~.~=~~==~~~~=~~:--==~~~~=~:=-::=~;~~~q:=.=~~;~t==~~~~~=~=~===~~~=~=~~~~~;~~l~E~~~ 
-------------.. --------------Coefficje;iioiVarja~~j----··~:~~~+---------.---------.. ---------.----------+----.. -.-
...... -....... -........... -............................ --...... _ ............... -... -..... -.... -......... -.............................................. _ ..................... _ .............. -............... _.-..... _ . .1-........................................ + ................. -........ _ ... _ ....... -.. -...... -.. -...... -................................................................. -.. -.... -................................................................................... J.. ..................................... "'-

Skewnessl 2.314 1 i 
...................................................................... _ ............................................................................................................................ _ .................. t..._ ................................................................................................................................. _ .......................... _ .............. _ ............................................................................... ..1. ........................................ .. 

............................................................................................................................................................................................................... · ........ -· .. ReleviiniTic["siatisti·c·s ...... · ................ · .......... · ... _ .................................................................................................................................................................................. .. 

. ::::.::::~~ .. :.~:: ... : .. : .. :::::::.:.::.::::.:: .. ~::: .. : .... :::.·: .. ~·:·:~·::~~~~~.i:·:~~~:~~~·~:~~i.~:~·!.~~·~·:::·: .. ::: .. :·.·: ... :·::· ... :·:.:· ... :1· .. ·:::.:· .. : .. ::·:·.·: .. : ... ::·:: ... :·~ .. r:: .. · ... :: .. : .... :~::~~: .. ·: .. ·:·: .... ·~ ....... ·:.::~: .... :.: .. : .. F.~~:~~~~~~:.~~~~~~~~~~~~::!.~.~~:: .. ~.::::.: ...... : ... : ....... :~: ... : .. ::: ... ::.: ....... ::~.:: .. ~:.~.:: 
Shapiro Wilk Test Statistic 0.546 I Shapiro Wilk Test Statisticl 0.667 

............ · ...... · .. · ............ · ................ Datij .. ·n·o't .. ·N·ormaT"at .. S%· .. S19r1'ifics .. n·ce"Level"· ........................ · ................ · .... T ........ · .. · ...... · .... · .................... 6a·ts .... notT~o·g·no·rm-arsi .. s·%·S·i~J'nTfica·n·ce .. Ceve'j" .......... · .. · ........ · .... · ........ · .. · .. 

·:::===:=~=:=::=~~;;~~~~;;~;;~;~;:~::=:::=:::·::=::T======::=:::~~:~;;~~~~~~~I~;~U;~;::=::=::::====:: 

~--~~-~:~-~~=ic~~~~~~j~i~li~i;~~11~t~~I~=~~~~i~ii~~~I~l~~f! 
........ __ .......................................................................................................................... _ ........................................................................................................................... .J ................................................. _ .. _ ................................................. _ ........................... __ ................. _ ..................................................................................................... .. 

Gamma Distribution Test Data Distribution 
.......................................... -..................................................... ·· .......... -.. ·--.......... ·-j(·star .. ·{b'fas .. ·cor .. re·ctedj'r .......... · .... 6:77·1 .. · .......... _ ............ ·· .... ·-.. Ds'ta .... do-n·ot .. foliow·s .... 6iscerns·bi·e·-6i·striiJ'lJtio·n .. ·C'i'O·SY" .......... · .. ·_ ...... _· .. .. 

::: .. ~ .. :.::::::::::.:::~~.::~~ .. ~:.:.: .. :: .. : .. : .... : .. :.~ .. ~.:::.:: ... : ... ::.: ... :: ... :: .... :~ ...... :~.:=~: .. ::::~.~~:~~~~ .. ~-.. ~~:~~~: .. :· .. ::.!~~~~ .. :~~~:~11 .. ::::· .. ~ .. ~·:?::·?~~ .. ~ :::: .. :.~::.::: .. ::::~::::.~::: .. : ... :.:.:: ... ::.:.::.::~ ... :: .... ::.::.:::::.:: .. :.: .. ::~~ ... : .. :. ... :: .... ::::: ... : ... :~.:: .. :.::::~~:::~~:::.: .. : .... : .... ~~~ ... : ... :.:::::: ... : ... :: ... :: .. :.:::.:::: .. : .... :.:.: ..... :: .. ::: ... :.::: ... : .. :::: 
nu star 74.06 

...................•... -, .. ,-....•.•..•.....•.•• ~ .............. , .....•.. ~ ........................... - .................. _ ......... _ .. ·._.· ............ __ . __ ..•. _.·_·-.······ ..... ··.w ..... ·.· ....... _ ..... _ ................... _ .... _._._ ...................... " ....... _ ...... _ ..• _ ...• _ .....•.• _ ............. ............................ _ ..... _ .......... ~ ............... _ ... _ .•..••..........•... _ ..... _ ............................................................... .,. ............................... '-_0' 

Approximate Chi Square Value (.05) 55.24 Nonparametric Statistics 

Adjusted Chi Square Value 54.74 95% Jackknife UCL 0.027 
...................................................................................... _ ............ -......... - ............................................. _ .... -................................ -..... -... -~ ...... ............................................... _- .................. -.. -........ _ ...................................... _ ....................................................................................... _ .......................................................................... -........................ . 

95% Standard Bootstrap UCL 0.0267 
................. _ ...................................... _ ................................. Anderson·~D~i'rTi'ng .. ·Test .. Siaifsilc .. · .. · .. · .. · .... ·8·:·S·94· ...... · .. -.. · .. · .. · .... · .... · .. · .. · .. · .... · .............. · ........ · .... ·-............ · .... · .. · .... ·_ ............ · ............ ·--·-950/;·80·otsirap~iTicC .... · ............ 0·:·0'293· 
· .... -.. · .. · .. ·_ .... · .. · ........ · ............ · .. · .. · ........................ · .... Anderson~·[j'arfing .. S% .. ·cri'iic;;jTvai'ue ............ · .... ·(J':7'89 .. · .. ·· ........ · ........ · ........ _ .. · .. · ................ · ................ --.. · .. -· ...... · ...... · ....................... ·9·5O/~ .... Haljis .... Bo .. otsira'i;TJC·Lr .. · .... · .... ·C)':·027S· 
...................... · .. _ ...... ·_ ...... · .............. ·_ ...... · ...... · ................ "Koi'mog·o·rov::~~fmfr·nov .. Tes'i"·siati·sijc ·· .............. 0·:-3'57 .... · .... · ........ · ........ _ .... · .... · .............................. · ............ · .. · .. · .............. · ...... 9S% .. ·P-e·rceniiYe .. ·8ootstra·pTicCr ............ · .. 0·~·0'272 
.. ·· .. · .... ··· ........ · .. · .. · ...... · ...... · ...... · .. ·· .. · ........ · .. _ .. Koimoiiorov=Smlrnov"s%"'cri'iic';;j"j"vai'ue ........ · ........ ·0·:·1 .. 33 .... ·--· .......... · ............. _ .. · .... ·· ........ ··· .... · ........ · ...... ·_ .................. · .......... · .. · .... · .... _ .. 95-% .. SCA-Sootst·rap .. ·ucLr .............. cf0296 
.. · ........ · .... · .. · ........ ·Ds·tij· .. fi·ot .. Q·amma .. i5i'stri't)utecfat .. fi"%-·S'igfi·H'icarl'ce"Levef ........ ·_ .......... · .... ·_··· __ .. _ .... · ........ · .. · ........ :· .... · ............ ·· ........ · .... ·-.... · .... ·9S%"'ch'eby'sh'ev{M'e'an:"'s'dj"iJ'C'Cr"--"""'o1l39'''-

.... :::~.:.:::.:.:::~::: .... : .. :.: .. ::.:::.: .. :::::: ......... : ... ::: .. :~~: .. :.:: ..... : .... ::::~:.:::::. __ ~: ......... : ... :~.:::.: ... ~.:::.::.::.: .. :: .. ::::: .. : ....... : .. :: .. : .. ~ .... :.: ... :.............. .. .......... : .. : ... : .. :.:.::::.:::: ::: ... :.::~.: .. :.:.:~:.::::~.:: .. ::: ..... :.:.: ..... : .. : .. :::.: .. : .. =~~ .. · .. ~?·:~~:·~~~:~~~~~~~~~·~~~:~::~~T~~~~lt .. ~~~:.: .. : .. ::~:::?~~~: 
Assuming Gamma Distribution J 99% Chebyshev(Mean, Sd) UCL 0.064 

:~:~ __ ~~~~=-~~--~~~!~~~~~!:~~~~t=:~~~~~~~~_~~~~~~~~~~;~1ii~~ 
.. Resli'ii·or .. ·1i2 .. ·sifC(a·ce·na·phihyien·ej" ............ · ...... · .............................. _ ...................... _ ............................................................................................................................................ -............... -.................................................................................................... -.................... _ ........... -................ . 

General Statistics 

Number of Valid Samplesi 48 Number of Unique Samples 36 
.......................................................................................................... -........... _ ............. -................ _ ........................ -...... ·· ...... · .. · .. ·_ ...... · ........ , ........ ·_·_· .............. · .. · ...... 1 .......... · ...... · ............................................................................................................................................................................. _ .......................... 1 ............ · .. ·· ................ · .. ·_·· 
...................................................................................... _ ................................................................. _ .................. _._ ................. _ .................. ..!. ......................................... ..1 ............................................................................. _ ....................................................... _ ......................... _ ............... _ ... _ ................................................................... _ ......... .. 

................................................................................................... ·· .. R~iw .. Statisiics .... · .. · .... · .................... · .......... · .................... · .. · .. · .. · .. · .. · ............ · ...... · .. r ................ · .... · .... · ............ · .. · ...... -.... · .... · .......... ·'Tog=tra·n·sform·e·d· .. S·tati'stl·c'S'-............................................................................... . 

Maximum I 0.545 i Maximum of Log Data I -0.607 

:=-~----------- .. -------------------.. -- .. -~~-~~I---~:~~~~-.. -------.. ---------·-.. -.. ·------.. ----~~~~;~~~~~~--~~~;7-
Coefficient of Variation! 2.957 I ! 



Relevant UCL Statistics 

'.':.'.:.::.:.:~::':'.:::'.~"'::':.::~'::::".": .. : ....... : ... ~:~:~-.~:.: .. :.::.:.~:.::::.::.: .. ~: ... :~.::·~~~~~~~·:~~!:~~~~~~~~~~~~:~~:~~1[::~: .. :::.·:.·?.:~.~~~-.:·l-.··:::::-.·::··::··:·:···-.:··:·:::··:-.·:··:-.:::·:.:::: .. :.: ... :.:.::::: .. :::.-.:-.::: .. :.: .. ::: ....... ~.:·.:.::-.:.:~·~~~.~~~~~i:i·~::~~~.~:.~~~~~:~~:~~[:.~-.:::-'.-':?.::~~::::.::~: 
Shapiro Wilk Critical Value 0.947 I Shapiro Wilk Critical Value! 0.947 

················ .. ······,·····················Data··n·oi··N·orm·aTat·S%··Slgn"ifi"can·c·e"Levei······························ .. ················T········ .. ········· .. ·················· .. ··6ata··not·Ioiin·orm·af·a"i··S·%···s"i"{i"nifica'nce'Iev'ei" ............................ _ ...... . 

~~~~~~~~~~:;~;~[~;~~~~~~_~=~~~~~~-~~~~~~~~~~~~~~;i~~~ii~ 
95% Adjusled-CLT UCL! 0.063'1 97.5% Chebyshev (MVUE) UCL 0,038 

............................................................... ., ...................................................................... =.~~~ .. ~~~.~.~.:.~.~.~ ... ~.~.=.l. ................ ?:.?..~.~~ .................................................................................. =.::.~ .. ?.~.:~~~_~.~.~ ... ~.~~.~.:? .. ~.~.= .................... ?:.?..~.~~ 

......................................................... ······ .. ···· .. ·······Gam·ma···5Is·tri'bli·fj·on .. ·Tesi'······ ................................................................................................ , ................................. ·················· .. ······ .. ··· .... ·Da·ta··'O·istrlbu'iI,)'il .. · ................................................................................................ . 

................................................................................................................ -······ .. ·· .. ····· .. ···'I('·sta·r··(bTa·s··corre·ctedYr······· .. ······0':·4·92· .. · ····················· .. ······ .. ba·ta .. ·do .. n·otjo·!iow·a·'Di'scernabi·e·· .. BIstilbutlo·il···(ci·O'sj········ .. ,,········· ............ . 
............................................... , ................................................................... _ ....... ··········· .. ···· .. ··· .. ···········Theta .. ·S'ia .. · ················O'j)·638 .......................................................................................................................................................... _ .. _ .... __ .................................................................. . 
........................ ., .......................................... -.................................................. ····_········ .. · .. ·········· .. _ .. _·_ .. ·r;·u··sta 4·7':·2·3 .. ····· ................................................................................................................................. _ .......................................... _ .................................................................... . 
........ _ ...................................................... ·· .. ··Ap·p·roxi'mats .. ·chT·Squa're·Value··(6SY .. ···········3·2·:4·6 .. ·· .. ·· ............... _ ............................................. ·············No·il·parametrlc .. ·siaifstic·s ...... ······ .. ···· ................................................................ . 
....................................................... ····· .. ·······,········· .. ·· .. ···············Adj'uste'd"L.evelof'·s'igni'ficancs· ····· .. ·········0·:045··· ....................................................................................................................... -·······································9Ei"%··cIT .. ·'Li'cLr .... ··········O~·O'S34 
.................................................... _ ....... ···· .... ·· .. ········ .. ············ .. ····Adj'uste'd·c·tiTS'q·u·a're"'Vai'li'e' ···· .. ···· .. 32~O'tf····· ................................................................... -..................................................... ·· .. ··· .. ·····95o;~ .. jackkniie .. ·ucL · .. ········ ...... 0':·O's3~i 
.............. " ........ _ ................................................................................................. _._ ......... _ ... _ .. -................................................................ " ........... " ................ _ ..... " ................ -.................................. ··· .. ·························· ...... ·· .. ·95%···Stan·d'a-rd· .. ·Boots·tra·p .. ·U·cC .... ······· .. _ .. li .. 6-S27 
...... _ ................................................ _ ....... ·····-_········ .. ········ .. ··-A-nderson·:6'arri'ng··Tesi·StatiStlc ········ .. ····1 .. 0·:-3·6-.. ···-· .......................... -............................................... -..... _ .... -._--............................ · .. ·· .. ···9·S%· .. Bo·otstrap·=t-UcL ····· .. ··········0':1 .. ff .. 

::~:.:::: .... ::::.~:::::.~:.~~: .. :.~.::::.: ... -.:: .. ~~.-.~.~ .. ~:::~~:.:~~~~~~~~.~~~:~!.~:~~.: .. ~~:~~~~~:~~~.~:.~~~~~: .. -.:~:.~~: .. :~:.~:~-.~~-.l··.:-.:: .. ::~~::-.~::::~~:·:~~·~:~:~~:::.~:::::.:.:.~::::~:-..~:::::.:: .. ~ .. :~:.~~-.::~:: .. ~.~~~~ .. ~~:~~~~~~~~~~:~ .. ~~:~~ll· .. · .. :::·:-.~ .. ?: .. ~~~-.:~· 
Kolmogorov-Smirnov Test Statistic 0.408 95% Percentile Bootstrap UCL 0.0551 

............ -........ _ ........................................... ·Koim~~io·ro·v=smrrn·ov-·s%·-criticarValue· ···············CCf3S·_·l···· .. ··· .. ·····_··_·····_ .. ····· ................................. _ ......................... ··············9·5·O/~···BCA··Bo·otstra·p··UcL·r· .. ·· .. ·· .. "ii'0'662 
··························,oata .. ·n·oi·Ga·nl'ma .. iSistri·buteci"a'i"S%··si"gniifcan·c-e .. Lever······ .. ···· .. ··_······· ......................... -............................. _ ....... -·· .. -.. ····· .. ····-···95·% .. Cii"e'bys .. hev('f~·ean:··SdrU·cL .. ·· .. ····· .. ···0·:6898· 

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.165 

-----~~~~~~~I~------------................................................................... -....................................................................... -................................... -................................. ..1 ........................ _ ............................... -................................................................................ --.................. _ .... -...... -..................................................... _ ...................... 1-... _ ....... _ ........................... -

..... _ .................................................................................. ~~~.=.~.~!.~.~ .... ~:.= .. ~~ ... ~~.= ...................................................................................................................... _ .......................................... ~.~: ... =.=.~o ... ~.~.~.~~~.~.=~ .. ~_~.=.~.~~ ... ~.~L~.~.=.L ............. ?~.~.~.~ ... . 
·R·es·u·li··o·r···1l2···s'tiL'{iililmin'ij·m"f·········· .. ·· ................................................ _ ................................... _ .................... -.................. _ ......................................................................... -....................................... -... -... " ................................................... _ ................... _ .......................................... .. 

" ......................................................................... _ .................................................................. -.................................. ··········· .. ···················· .. ··Gen .. eraTSta'tls·ilc·5 .................................................................................. -........................................................................................................................................... . 

................................................................ ············_·····_···_················Raw··S-tatls'ii<:5·······-···· .. _ .. ·············_························ .. ··························-········T···· .... ·· .. · .. · .... ········ .. ········-······-············· .. ··············To·g:ira·nsfon:rl'e·cfStati'stics·· .... ····· .. ··_· .. · .. ······_·-·· ... -................ -.. _ ............... . 

Maximum 119200 Maximum of Log Data 9.863 l
·:· .. ·::· ...... ·::~~~::~~:·: .. 

Median 113650 SD of log Data I 0.296 

=:~=~::::=:==:::=~~===~_=~i~~~i~;~~~~~;~;~]I'=~~~~I::~~~==-=~-~:-~~=~~~~=====~~=:==E==:·::~ 
Skewness -0.611 ! 

...... _. ___ ...... __ ._ ............................ __ ................................... _ ... _ ..... __ ....... _ ............... _ ......................... _ ........................................ __ .... __ ........................... _ ........................... _ ............................................................... _ .................................................. _ ...... __ .................................... _ .............. _ ............................ 1... ............................... _._ ..... . 

Relevant UCL Statistics 

Shapiro Wilk Test Statisticl 0.972 I Shapiro Wilk Test Statistic! 0.854 
.i ~ ! 



~\i~t;~~t:l;LI{;t'~~!)[ilL'iQ;,,:J~fl~;i,;,;,d'.··;ly:,,1I)[:~';jl~[;;~t[;jal~:,'cf\'li'i11iit~C' . 
Shapiro Wilk Critical Value 0.947 ! Shapiro Wilk Critical Valu 0.947 

.................... __ .... -.......................... _ ........... _-_._ ........ _ ... _ ........... _ ........ _ .. _ .............. __ ............................ _ ... _ ....... - .. _ ... _-_ ............. _-_ .... _ .. _ .... _ .. _. __ .... _ ... ]! ........... -.................................................. __ .......... _ ......................................... _ .... -.......................... __ ............................................................... _ ......... _ ...... -_ .. _-.............. . 

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 
-...................................................... -........................................................ _ ........................................................................... __ ..................................... : ..... ························· .. r·······_··-··_···· .. ····_··· ............................... -.............................................................. _ ........................................... _ ................................ _ ...... _-_ .. __ .................................. . 

i 

~~~:-:~-=~==~=~--~:===-=--===:~~=~~lI~;lf~;~=~=E=~~==:=:~~====~~~~==~~=====~=::::=~~~==-nu star 1264 

=~:-~::-=:::~:~==::=:::::=E~j~~;~~~~~~t;~~[~ :~~~~~~: ===-=:=:::::=:====~=~:=::=::=:~;:~~~~~~r~~~qi~::::: 
.......... _ ......... _.-.. _ ......................... _ .......................... -................................... _ ........... -... -........................................ _.······_ .. ····_··· .. T .. ··········· .. ················ .. ···· .. · ........................................................... ······-.. -······························--··-9·5O/~···Sta .. ii .. da·rci"""Sootstrap···U"CC·-f39·7S···· .. ····_ .. ·· 

....................... _.""" ............................ ····-.. · .. ···············An·derso-il·:"[j"a·rTi"n-g"··5o/~··Ciiiica"i""\/a"iue ··················0:749 ." ... _ .. -... _ .. "-,, ............................... -...... ···········,,······· .. · .. ····· .... ···· .. ·95%··Hailis .. ·So·otstra'p"UcL ···'1"39·75······_ .. ···· 

:.::.::.:.:~:'~.:~.::.: .. : ... ~:~~.:.:::::: .. :,',:: .. ::.~~:~ .. :.:::: .. ,:, .. : ... ~.:~~~_~~~~:r.~~=~~~!~~:~~~!~ .. ~~:~~~~!~~:~i~:I: ..... · .... , ...... ?::·~.~~:··: :.:~~ ... :::: .. :: ... : .. :.:.:::.: .... :':.:::::::.: .. : .. , .... :.:~: .. ' .. ~ .. :: ... :',: ... ".,:.:~:.:.:::.~~~~::~~~~~~~:~~~.:,~~~~~~~~:~':.~:~:~: : .. ~~~~~?~ .. :: .. :::~ .. : ... : 
Kolmogorov-Smirnov 5% Critical Value 0.128 95% BCA Bootstrap UCL 13943 

······,,· .. ··· .. ········· .. '·Data .. ·noi·"G·a·mma···rilstri"bu·ted··at·S% .. ·siiinifican'ce""LeveT .... --· .. ·_······ .. ·1- .. ·•·· ......... _" ... _ .... _ .................. _ ................ " ....... -······ .. ·-95% .. ·c"ii·e·iJysh·ev(Me·a·n~·-SdrU"C[ -"1·521"8 .. ·· .. ·········· 

~~-~~~~~~=~~~~;r~~~~~~~_~jI~~~~~~=~~~~~=~~~~~~~~t:I~~~~~~-
95% Adjusted Gamma UCL 14170 I 

=~====~~~:=~~~~_-~~~~~~~~::===~::=-~=:~-~~-=~~=~::==~~=~==~:~~~~i~i~~~~i~I;~~~== 

General Statistics 

~ .. ~::~~'~:::::::::.:::::~ .. :~~~~:.~:.:.:':.~~~ ..... :.:.~::~:: .. ::~ .. ~.:~~.:: .. :·.:,-.-.~~~ .. ~~:~~~:~i .. ~~-. .. -. .. ::::.:.::.:::·:::::::.: ... ::, .. :':" ... ·:-.:.:~:·:::·l·.: ... :·::·::.~::~::::~::~: .. :::~.:.,.r .. :.~: ... ::::: ... ::-.:: ... :.~:.~.: ... : .. : ... : ... -..:: .. :.:~:: .. : .. ~:.~.~:~~=~~~~~~~:~:~:~: .. ~~~~t.~.~~~~:~:.::.~.:: .. :-..:, ... : .. : .. :.:.:.-..: .... ~::~:.-.:' .. :~.::.::: ... :::.::.:~.::: 
Minimum! 0.00291 Minimum of Log Datal -5.821 

- ----------------------------------------------Meanr-O'ii2iiSr-----------------------------MeanQiTogDatir-::.j:661--

-:::=-::~~=-~~==_=::::=:~~:==~~=~:~=::::~~I=~~~~;~j==:~==:=:=::==~:-~==~===~===::=====I~=~==: Coefficient of Variation 2.358 i 
............................................... _ ........................................ , .... _ .............. _ ........ ······ .... ······ .. · .. ·· .. · .. ··· .. ········ .. · .. ····, .. ···"S"ke\,\iness i 3.546 .... _ .............................................. " .......... " ...... , .......... -." ... '_ ... ' .... _ ... '" ................ ,." ............................. -......... " .. ,.' ................... -........... ,.': ... , ............ ,_.-................... " .. ' ............... ' .... _ ......... ' ........................................... '., .. ,' ...... ' ........ _··.·.··.·.·.·.·_·'··.·.·.·.·.·.·.·.·.·.·.·· .. · .. 1~ .. · ................. ' ....... " ........ ," .. , ........... , ... , ....... , ............ . 
••••••••••••• " .......................... " ..................... ••••• ••••••••••• •• ••••••••••••• _ •• u •••••••••• _.~ ....... " ..................................................................................................... 1. ...................... _ ....... _ ..•. _.. ~_ _ _ ~!_ 

Relevant UCL Statistics 
........................................................... ····· .. ······· .. ·· .. ·· .... ··No·rm·afblst"ri"b"uti·on··Tes"i···· ....... _ ..................................................... ············ .. r·······_·· .. · .. ··········,,·······_··············· .. ··· .. ·_···_·····"[ofj"n·ormaf"ij·istri"b"u·tio-il···Test······· .... ········ .. ··· .. ····················,,········· ................. . 
••..•.•.. " ..................... _ •...•.•...•..••.•••......• _ ••• _ .................................................... _ ......... _ .... " ....................... _ .•• _ •.• _ .• " ............ _ ........ _ ............... , ..••...•.•...•••.••••....• _ ............... j .............................................................................. _ •... _ ............. " .... - ••.•• " ...... _ .•...•• _ ............... ""." ................. " .. " .......................................... 1" ......... _ ............. " .......... " ... . 

Shapiro Wilk Test Statisticl 0.418 I Shapiro Wilk Test Statistic! 0.774 

Data not Normal at 5% Significance Level I Data not Lognormal at 5% Significance Level 
......................... _" .. _ ................................ _ .. _ .................. _" .................................... " .... " .................................... " ....... " ... " ................ _._ ..................................... ···· .. ·······1····· .. ·· .. ··············_·· .. _·····_· .. ···· ....... _ ...... _ ......... _" ................. " ......... _._ .............................................................................. - .................................... "._." ... _ ................ . 

.... , ..... _ ... " .. _ ........ -............ ", .............. _ ..... ··As·;;-u·ming···Normaf··6istriiJ·uiion·······_·· .. ·· .. ······_·· .. ··························_········· .. ····t······· ····· .. ····· .. ··_·,,···_·_···················_·· .. ·-As·s·umlng-Lognormaf"ois·iri"buti·on······ .. ···· .. ············_· .......... "'_ ....................... . 



~"..::.:,:'J '~,' >:' .1:' .: - '"/~;,I:" . ',:" , 'k, ...... ' '.~f, · ... ···I··.;~·~·;~b·1~l~,;:c:I···· =,···l·:':.:·:tj·'·;';";;~;,fa.:,,:~,·~:"~~i:G~:m~~;:i:·.~,:.:'i~;~: '" 
95% UCLs (Adjusted for Skewness) l 95% Chebyshev (MVUE) UCLi 0.0364 

"."" .. ".,,"" "".""."" ",."".,,,,,.,,,,, ... ,,,,,,,.,, "." .. "" .............. ""··"·-·" .. ·"·""· .. 95·O/~"AdJu·sied=C'LT"·UCLjT·· .. ·· .. ·"···Ojl50ij-··"··· .. ··· .. "····· .. ·· __ ·· .. ,,·······,,·,,·,, .. ··· .... ·············· .. ········"· .. ·9~i":·5O/~···C·hebys·hev···(MV"LiEy·"LJ"CLr .. ·········-ciO·44·" 

:::=-~~==~--::~:~=~:-=::=~---===~~~~~~~~~t--~==~~~T=~=--=:~:~-====:==:::=:!~~~~~~~:~~q_~~~r=~~~~ 
.::: ........ :.: .. ::.:~ .. :: .. ,..:::::,.::::::.::::,.:,. ..... : ... : ... ::::::~.::::',.::~~~:~~:.~~:~~~.~~:~:~~t.~~~:~!~~.~:.:::::.:.:.: .... :~.:.,.~:.,.:.,..,.~ ... ,::,.: .. ::::.:.:,. .. ·~::·:, .. :~··:·::I·: ... "::,.~.::,.:'.:·.::·:::.::::::,.::.::.::::::::,.:,..,.,.:.,.:::::.::.:::,.:::.:::~~::.,.: .. ~~:~::.~~~.~~~~~~~.~.~,.:::.:: .... ,.:,.,.::,.',..,..:~.:,..,.,.:.:,.::':""::":."::.'''::~.~:.::'''::'':::::'''::' .. '': 

k star (bias corrected)1 0.54 Data do not follow a Discernable Distribution (0.05) 

-- -- --- -- ---- -Approxiiiiate clii Square Vaijj~Ui ~;;j -~~~=l------ --------Nonp;;'ramei,iC-Statisucs -- - ----

::::=:=====:=::::::=:==::~~~~~~~~~r.~!~~~-~~~l=::--~O:=~~l~~~=~==~:=:::-=--=~~=:---:~-~:=--~~-::::=-=~-~~:~~!~~-~~:-~~~~~~ 
Adjusted Chi Square Valuel 35.89 I 95% Jackknife UCL, 0.0452 

:-::=~~:~~:~:~~~~~~~i~~~t~~~~-~~:~il~~-~~~~-:~--~=~~~~r~jr~~i~~~~~ 
......... " .......................... " ..................... ·· .. ····koi·mog·orov=S·mfriiov··So/~···C'ritic·afVaiu·e· ··········· .. ····Cl":·1 .. 3S···· ........................................................... ············ .. ·········· .. ··· .. ······ .... ··········_· .... ···95%"'SCA'''BQotstra'p''UCL ······· .. ······· .. 6~6·521·· 

:=~~=~~:=~~~=~==~=~~~=:======~==~ll=_=:=~==~=~=::~~~:=~:~~;~~~~}~;:::~;;; Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.126 

~~~~~~~~;:~f~r~~~~~~~~~:~~~1~~i~~:~:~~~~~~~_~~i~i~~1=~~~ 
.......................................................................... _ ................................................................................................................. _ .................. · .. · ...... · .... Gener~iI"Sta·tis·tics·····-··-.... ·-.... ······· .. ···· .................................................................................................................... -................................................................. . 

-~~~_~~~~~:~~-~~;~_:_.~~~Ii~~~~~~€~~i~i~~ll§~~:-~~~~~~~~~~~;1i~i~;~:~¥~~: 
Meanl 1.154 Mean of log Data -0.151 

:~~~=~==~==~=======~=_~:~_=~~~[=;i~~f=:~:_==~~======~~== __ =~==:~~====:=~=~~ Coefficient of Variation 1 0.627 j ! ...................................................................................................................... _ ............................................................................................ + .......................... , .. --.... .. ................................................................................... -............................................................. · .. ··· .. ···· ........ " ...... ·········· .... ··· .. · ................ 1 .... · .... ·· .. · ........................ . 
Skewness I 1.485 

....... _ .................................................................................................. _ ............................................................................................................ 1 ................................................................. _ ......... _ .......................................................................................................................................................................................................................... . 

: .. ::: ... :: .. :.:~::: .... :~:: ......... : .. :::::.::::: ...... :,.:.:: .. ~::: .. :.::.:::: .. ~~~~~!:.:~~:~~~.~:~~~~:~~!~~.~::~ .. :~····· .... ·:::::~ .. :·:·:::··l·· .. :·· .... ,.~,.:·~~::···::~: .. ·::~·:.I:·: .. ::: .... :~,.·.:~ .... ,. .. ,.·::··:·::·~::::··.::·:,.::·::··:.:::: .. :::~~~~~~~~E:~~~~~~:~ .. ~~~~~.·!~~~::·: ... ·:::::.::: .. ::::: ... ::::.:: .. :::.::~ .. :~.,.::::.: .. : .. :.: .. ::::.::: 
Shapiro Wilk Test Statistic 0.863 I Shapiro Wilk Test Statisticl 0.756 

......................................................................................................................... _ ........................................................................................... "1' ......................................... , .... _ ........................ _ .......................................... _ ......................................................................................................................................................................... . 
Shapiro Wilk Critical Value, 0.946 I Shapiro Wilk Critical Value 0.946 

................................................................................................................................................................................................................................................................ ,. ....... _ ......................... _ .... _ .............. _ ............... _ ................................................ , .................. _ .......................................................... 1... ..................................... . 
Data not Normal at 5% Significance Level I Data not Lognormal at 5% Significance Level 

Assuming Normal Distribution i Assuming Lognormal Distribution 

~~~=~~~~~~~~~~~~~!t~!iE~R;1~1~~~:~~-~~~~~iiiii!li~!~~il~: 
.. · .... · .. ·· .. ········· .. · .. ····· .. ··_·· .. ··· .. ··· .. ···Gam·ma .. ·6jstiihutlon· .. Tesi···· .................................................................. ····1 .. ·- ............................. ····· .......... ··········· .. ········ .......... Data .. "Dlstiibu'iio·n-................. _ ................................................................ . 

1 



,~~~:~>'--II;,; . • · • ·t'dJ·, -I. k ~;;;~~~;~~~r;.,~ted) ,!F.· '1,7451· . Y 01ta do not JIIOW a oi:cirnab,e OisLbUtiO~.iH5~·c .. ! •••. 
! ................................................. -...... , ................................ _ ... -..................... _.·····-············ .. ···········Th"eta···s"ia .. il·· ···········iiEi"61····t ················ .. ··············· .................... -.............................. _ ................................................. -................................................................................ -.......... , ............ . 

.• - .••••...•••.••••.••.•.•.••.• __ .............. _---_ ...................................................... _ ..• -._ ..... -_ •••••••.•.••. _ ................................... _ ..•• -••.••. _ •. __ ._ ..... _ •.. !: ...••••..•••••....•.••••.• - _ .. _ •. - •.•.•••••••••..••.•••••.•••••.•••....• -_ .• -._ .•••.. _ .•.•• _ •.•. __ •• - •. _ •• - •. _ ••• --_ •••• _ ••••. _ .......................... _ .•••.•...•.••.••.•••••••••••.•••••••••••••••••••••••...••.•••..•....•••. _._---_ .•••••• _._ ........ _ .. _. 

nu sta 164.1 

! i ...•..........................•............................... -................. , ................ , .•...•.... _ •.. , ....................................................................... -................. -........•.. ~ .....................•...............•.... , ............................................................... -.......... -........ -.................................................................................................. -.... ·······················-T-·-·························· .......... . 

..... .. _..... ........... . Adjusted Level of Significance I 0.04491 95% CL T UCL I 1.328 

-~-~---::=~~:~~=====~~::~~~~~~~~~L~~~~~y~~~r~!-~~~:=[=====~~~~~~==~===_-~:~=~~-~:~-~=:J:'~~n~T~~~===~::~~ 
----,---,-----------------------------------1..----------l-------------------------..:~-~-~II>'"-~~~""~-~~!:"~~~~:--~~~-
----'----------------And:~~~i;~~~~~~~~~~~~~~--~~~:-T-------------,---,--------95o/;~~;;~~~;:~~~~~t---~~~~-

...................................................... ·································'·koim-o .. ~iorov~s-m·fr·n·oy··Tesi·siaii"5iicl··················(i·2"~frf····· ....................................................... ····························· .. ·······9SO/;··P·erce·iltfje···Boots"ira·p··UCC················r·3·3·f··· 

...................................................... ··············Koi"mogoroy=smi·iri·o·y··S%···ciiiicaf"\iai·ue· ··················6:"1""31····· r····························· .. ············ .. ·········· ....................................... _ ............... ·· .. '·9·S·%···BCA-iiootstrap'Tici· ······ .. ··········1·-:-357"···· 
·····················-· .. ·bata···ri·oi··G~3"mma-5i'strii;uieci""ai·S%···skiri"ifi"ca·ri·ce··"Lever····················-·· .. -...... -..... -... ~ ................................... ····· .. ·················_·9SO/;··Ch·ebysh·ev(M·ean·;···S·dj"""(J"C"L· ········ .. ········1··:·6·1·4···· 

Assuming Gamma Distribution I 99% Chebyshev(Mean, Sd) UCL •..... 2.205 

--~:~=::-,:::::=::=~::=~==~~~~;~~~~~~;~==~~;IE-~=~======~=::===~:==~==:=~~~~====:=:= ===~ 
:===:::::::~:=~~-~=:=~~~~=~~~~~~~:=::::~=::~~:::=~~=J==:=-=~=::~=:::=:~~e:~~~:~~~i~~~~~~~~~~~~~_~~~~~ 
··Resu·ii·or···1i2···s6I·Ca·rse·n·ic)'""··-··············· ....... , ............................................................................ -... -.................. _ ............... _ ....................... -................................. -........ -............................................................ -................................................................................................................................. . 

Minimum 0.06 1 . Minimum of Log Data -2.813 
•.......... __ ............................................•.... ~~ ... -................................................................... -........ ~ .. -...... -"'--............................................................................................ _.. ..-........ -...... -............ -...... -.... ~ ............................................................................................................... _ ................. _ ...................................... _ .. - ..................................... _ ..•.. 

Maximum 12.8 Maximum of Log Data 2.549 

.~::~.~.:~:.~ ... :.:~:: .. :.::~::~.~.:.~:.::~:~~~:::.~:.~ .. :.::.: .... :.~~~:~ .. : .. : ... ::::~::~:::::::: .. : .. : ... : ........ : ... :.~~.::::.: ... :.:: ... :.::.: ..... : ..... :.: ... ::.::.:~~~·~:f.:· .. ·:::·:::··~·~~~]r·~:::·::~~:·:·:·~· .. ::: .. ::~~::~~ ..... :.~ .. ::~ ... :~.:::.::.: ..... ::: ... :.:: .. : .. :: ....... :::.~~.:::.:.::.: ... :::: .. ~ .. :.::.: .. ~~ ... : ... :.:::.~~~:.~:~~~!.~~~ .. ~~~~·I~::·::~·:·::·:·~::.~~~~: .. ·· 
Median l 2.19 I SD of log Data 1.521 

==--=:-~-=~~~:=::~='~=~=~===:--~~-=-==~~~~I: .. :::::···:· .. ~~~:~~·~~:··l[·~:::··:::·:::~··~::::·:::~::::·::···:··::::.~~ ... :.:: .. ::.: ... :~.~:.: .. ::.::.:~:: .. :::.:~:.:~ .. :::.: ..... :: .. -~::: ..... :: ... ::::::~.:~.:~.: ... :::: .. :.~ ..... :.:::::: ... :::~.:: .. :: .. :: ... ::: ... ~ .. ::~::.::~:~~~ .... :: .. ~.~ 
Coefficient of Variation 0.973 

.. --............................................. ----............ -.-........................ -.................. ······-······-··-······_······_·-·········-·-S·kew·ji-essr·-·········-f7S3""·· .... ----... -......... -............................................. --.. -._ .... -.......................... -.......................... -.............. -...................... -..................... , ............ _ ...................... . 

............................................................................................................. _ ... _ ..................... ~ .... _ ............ _ ................... _ .................... _ ..... 1 ............................................................................................... , ... , ......................................................................... _ .................................. _ ................................................ _ ....................... _., .. , .... _ .. . 

..................................... _ ...................... --., ....................................... -...................... -....................................... ···············-···-·-········Releva·nt .. UC·Cs·ia·ils"ilcs····· .. · .. ············································· ..................................................................................... -................. _ ......................... -............... . 

.... -_ ............................................. -,.-, .............................................. -..•......... -.. , .....•......... , ........................................... -......................................... ,.···················'····T-·······················-···· ...................................................................................................................... _ ...............•....•......................................................... -.•.•. , ...•.............. 

•.•......... '_h .•..............•..•........•.. ,_ .......................... ~,~~~_I···~~~~:~~:·~i"~~;~si·siaiisiic'I'----OJi5d----------------------:~.!I,~~~':~:~~~~~~:tStaiiStiCI·················Oj~71······ 
........ , ................................... , ................................................................. ······S·h"apiro""\f\iifi< .. ciiiicaf"vaili"e ·················0·:·947 ...................... , ................................. ······ .. -·· .. ····_··· .. ···_··········_····S·haplro""\r\f"i1k··cii"ilc·a"j""\/alu·e· ··········,····"6·:947"···· 
..................................•.... -................................................................................................................... _ •... , ....... _ .....•..•......... _ .................. 1...,....................................... . .•..............................•... _ .................................................................... , ................................... ,. ___ ...•....• _ ..... _ •.•... _ ...................... , ..................... . 

Data not Normal at 5% Significance Level ! Data not Lognormal at 5% Significance Level 
.................................................... -.......................... _ .......................................................................... , ....•.... -.................................. , ................... ·····························T························ .....•.....• , .• _ . ., ...................................... -.............•................ -........•............................. -........................................................................... . 

! 
...............•............................................•............. _ .....•........•................................................•.... , ..... , .......•........... -..................................... -........ ·······_························11...··········--····.,···· ...... _ .......................... _ ......... , ..........•.... -.... _ .....•.......... "' ............................................... , .............................................. -............................. -........... . 

Assuming Normal Distribution Assuming Lognormal Distribution 

~~-~~~~~~~~:~~~~~~~~ifi~i;:~:~~;i~I=~~~~~~-~~~i~~i~~i~i!I;t~~ 
! ....................................................... ·············· .. ······· .. ·····Gam·rrl"a···bistrlb"litlon··yes"i .. ·····················-··-·,······-··· .. ···· .. ······························r·················································································Oa·ia··6Ts"iiibiJ"ii·o·n································· .. ·· ............................ -........................ . 

.............................................................. -....... -._ ................................ -..... ···················"j("·s"ia·r··(hia"S""·corre·cted)r····-·······0·:·7·74···t······"Da·ia···Foj"iow""jl~ppi~···G·a·m·ma··"Dis"iri"buti·o·n .. ·ai·S%···S·lgnlti"cance·""LeveC···· 

=~-~~~======~=~===~=~~~~-=~:=~~:~~t~?"~~~'lt~~~:~~~:·:~:~~:~~.~:: .... :~:::~:.: ... ~:~:~.~.: .. ~:~.:::.:.: .. :.: .. ::~:.:.:.:.:::.:::::.::~~.::.::.: .. ::~:::.::.:::::.: ... ::::~:::: .. ::: .. :.::.: .... :: .. :.:.:.::.: .. ~.~ ......... ::.::::~ .. :.:~:~::~::: ... ::~::~ ...... :::"~:.:.: 
nu starl 74.32 

....•.......................... - ..................... -............. - .................................. --........ -....•••...• -..........•......•.............................. --...... _ ..•.... + .......... __ .................... ···i··-·············-··········· .. ····•················ ......................................................................................................................................... -................. -... _ ............. -...................... . 
Approximate Chi Square Value (.05) I 55.47 ! Nonparametric Statistics 

-..... _ ....... -........ -............ . ................. -................. _ ............... -............... -................................... _ .............. --...... -............ ~ ................. -.......... ----...... ··i····· .. ·· .. __ .. ·-·_··· .. -· .. ·· .. ···· .. ···················· ....... __ ..... . .. _ ........ _ ......... -........... _.. . ... -......... - ... ----.................... -................ , .... -.............................. _ ........ -................. _ ... .. 
Adjusted Level of Significance I 0.045 I 95% CL T UCL! 3.119 

~ i I 



1.c~~~~~~~illllliill·ililllli"::[;'l:~··'illQE:jj·:'c~i;< .• ;i;:;:{'·:lb.;L·::.,.·I.',.·;'· .: ... ' .. ' l' , "" ~ 1- 'T' .~KJ .. ~·I-~,'f·;::: x·i,' ·J".'~-'·;~!')':";:~:'CH:P:'; 
Chi Square Valuel 54.96 I 95% Jackknife UCLj 3.131 

- ......... -........ -- ....... - .- '" . ... .. .. ... .. -........ - .. -.. ... ..... ..... . .. -. -. . . ... ... . .... - .. - .. - ... -1- - --..... -. ... - -1-- ••• -" -.... • -. ., - •• -.. • ••••••• - •••••• - ••• • ..-••••••• - ••• - -- •• -. -.---- -... ..- --.. - .... , •• "... •••••• • ••• - ••• - ••••••••• •• • • I I 95% Standard Bootstrap UCL 3.105 
-.--.............. -.. -- .. -..... --.... . ............. -······Aii·dersoii~6a·rlfng-·Test-SiatfstlcT . --- ""f067 'T'" . --.-- -.... -- .... -. .......... ..... .... ...... . .. - '-'95% ·B·ootsirap~t-UCLr··· -3:"239'" 
... ., ...... --.......... -.-.... -.... -... A'nde'rson~Da'rlin'g"-5%"cri'tic'aTvaluel" ...... 0.'189 il' ...... --. . -... .. ..... - ..... -....... 9·5·o/~·j:·iail;s -Bootstrap 'uCLI . "'3~3'3:f" 

1 1 

Kolmogorov-Smirnov 5% Critical Value! 0.133 j 95% BCA Bootstrap UCL 3.266 
........................................................... _ ................................................................................ _ ...................................................................... .1 ....... _ .. __ ................ _ ...... _ .............................................. _ .......... _ ................................................................................................................................... _ .............. _........... . ........... __ .......... _ ......... _ .. . 

Data follow Appr. Gamma Distribution at 5% Significance Level I 95% Chebyshev(Mean, Sd) UCL 4.085 

Assuming Gamma Distribution I 99% Chebyshev(Mean, Sd) UCL 6.074 

::=~=::=:_=====:===::~"=~~=~::=====::a=====E==~::~jI~=~====::::=~-:~==~::===:=~~=-=~=-~~:==:=:J==:~=:=:: Potential UCL to Use Use 95% Approximate Gamma UCL 3.395 
.............................. _ ....................... _ ................ _ .................................................................. _ .. _ ........................... _ ............................................ _ ..................................... J ........ _ ....................................................................... __ .. _ ......................................................................................................................................... _ ............................. . 

.. R·s·suli·or .. ·1i:2"sbC(bariurnf .............. · .................... · ....................... -... _ ............................................................................................................................................................ -... --..... -......................... -.................................... -.......................................................... -................ -........................................ . 

............................................................... , ........................................................... -......... -._ ....................... -............ -............................ · .................. ·Geii·erafsiaiisiics .... · .......... ·_ .. ·_ .. ·· ...... · .... ·-............................................................ -........................................ _ .... -............ _--.............. -............. -.... -.......... -. 

Relevant UCL Statistics 
........ -......................... - ...................................... -.. - ... _.-.......... -.... _.-............................ --.... -................................................ -........ · .... · .......... · .. ·-.... --.. · .......... · .. -...... ·T ................ • ................ · .. - ...................................................................................... --............................................................................... -....................... -.......................... .. 

Normal Distribution Test I Lognormal Distribution Test 

::==:--=:::~~=~:==-~~:==:=l~~~~;~;~~;~~~=:~~f:l=~==:::=~~=-=======-=~~~~;~~~~~~EJi~~: 
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

·· .......................... · ...... · .. · ............ · .. · .... · ...... · .... ·ASl3"U·rning .. ·N·orm·a'i"oi·strfbutlon .......... · .... ·-· .............................................. · ........ ·r .... · .. · ........................ _ .............................. ·As·s"lirn"i"n·g .. LognormaT5Is·iri"bu·ii"o·n .............................. · .................. · ........ -....... .. 

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 1 207 

~=~~=~~~~;~~~~~~=~-~~~-~~~9~~~1~~~~~~~_~~~f~]1~~;~~~I-~~~~~:~~~=~~~~~~~~~!1~~~~~~~~~~=: 
Gamma Distribution Test I Data Distribution 

.... -.... -....................................................... _ .................................................. · .......... · .... · .. j( .. sta·r .. ("b·ias .. ·corre·ctedj"" .............. ·-2·:·1·94 .... ( .... · .................... · .... · .. ·j)"ata .. ·do .. 'n·ot .. fo·Iiow .. a· .. oi·sc·siii·abi·e .. 6i·stiibuti"o·n .. 'C6-jj"sy ................................ · 

............................................... -..... _ ....................................................... _ ................................................................... _.-.................. _ ................. -............................... .1. ............................................ , ......................................................................................................................... _ ......................................................... _ .... _ ........................ .. 
Theta Star 69.14! 

......................................................................................... __ ......................................................................................................................................................................... J ...................................................................................................... -.... -............. -.................................. _ ...... -............................................................................................ . 
nu star 210.7 I 

Adjusted Level of Significance I 0.045 I 95% CL T UCL I 184.1 

::===-:=~~=:=:::=:=:=~-==~d[u~~d=~~~q~~~~~~~F!~!=:I~:=====:::==--==:=:~~=======~~~~~~~~i::~~:: 
: .. :.::: .. ::::.:::::::~.: ... ~.:::.::.:::.:.:.::::~ ... :::::.:.~~~ ... :::~:.: ... ::: .... :.:.:.:: .. : .. ~~~~~~~ .. ~=~:~:~~!~~ ... !~~:~::~~~~~.~~i~l===:~d==:====~=::::=:=-=::~==:=::;~~~~~:~~'1i:~~=:: 

Anderson-Darling 5% Critical Value 0.76 I 95% Hall's Bootstrap UCL 214 .......................................................... _ ........ -... -... -_ .............................................................................................. -................. -.. -.............. ···t .............. -.. ·-...... -.. · .. ·· .. ·~ .. · ................ · ................. _ ............................................. _ ............................. -......................... -.. ·· ............ · ........................................................ 1L_ ................... - .. 

Kolmogorov-Smirnov Test Statistic j 0.219 I 95% Percentile Bootstrap UCL; 186.1 



-~--~~a~~:~~~~i;[f~;1t~~~g~!~JL~~i~"t:~:-~::~;~-----:-'~~:\::~~~l~~;~~~~;l~~-~~~i ~~~--~ 
Assuming Gamma Distribution I 99% Chebyshev(Mean, Sd) UCL/ 347.7 ..................................................................... -....................... 95·O/~··Ap·p·rox"i"m·a .. ts···Ga·mma··"Lj"c"LT····-.. 1 .. ig-~5 .. ·-.... -.. -.-j1-.. --.. -...... -.... --.... --.. --........... --.. --.. --.... -.. -.. -.................. -.... -.......... -.. -..... --.. --.. -.... -.... --.. --............... -.. --.... ----.... --........ -.... --.... --.... --.. -.. ----.. -.... -.. -.. -'1'" ......... --...................... -...... -

:=~===~_===~_==~=~=~~=~~==~=~=~E=~::=,===~==~~=:~==~===~~~=:========~=~~=j=~== Potential UCL to Use 1 Use 95% Chebyshev (Mean, Sd) UCLI 237.6 
--.................... ---...... -........................ -...... --.... -.. -.-.......... -.. -.... ---... -................................................................................ _ .... __ .... ________ ................. __ .. __ .. __ .................... __ ................. _1.... ...... __ ............ _ ........ _ ............. _ .... ____ .. ___ .. _ .. _ .......... _ ...... ___ .. _ .. _ .................... __ .... __ .... ____ .............. __ .......... _ .. ____ .. __ .. _ .. __ .. ___ .... ____ .. _ .. _ .. ___ .. ______ .. ___ ...... _ ...... _ .................... __ ................ _ 

.. R·e-suit .. or .. ·1i2 .. ·s'[5'[ .. -{benz<)"(a)a·nt"h·racene)" .......... ,--......................... -........ -.... -...... -...... -.. --------.. --.. -.................. -................. -....................... , ....................... --.... -.. ------.. ---------............................................... --...................... -.. -.. -...... -.. -.. -..... ,-.. -.. -.............. -........ -- ............... -...................... -.... .. 

General Statistics 
.. -.. -........... --..... -.. -.... -.................. _----_ .. __ .... --.... _-.. -.. -............ _ .. _-------- ....... --.... -.. --..... -...................... -.. --.......... , ... -_ .. _ .... __ .. _ .... _ .. __ ._-----_ ..... __ ........ _ .... ] ........ _ ...... _ .. _--------_ .... _ ....... )-_ ........................ _-_ .. _--_ ............... -....... _ .. _ .. _ ...... -.. -.. -.... -.... -.. --.... -.. --.. ---.-...... -.... _---............ -......... ---............. _ .... _ ..................... _ ... __ ........ _ ...... ]_ ....... _._ ........ _ ................. , .... .. 

Number of Valid Samples 48 Number of Unique Samples 36 
•• _ ................... _ .............................. u ..................................................................................................................................................................................... _ ... u ...................................................................................................... _ ........ __ ................ _ ............ _ ............ _ ...................................... _ .... " ...... _._ ....................... _ .............. _ ........ _ .................. . 

...... --................ -.. -.......... ----.. -............ -........ -.. --.. ------...... --.. -.... ----.... R·aw·-Sta'tist'ics--.... · .......... -· ........ -.. -.. -.... -..................... ---.. ---.. -.... -.. -.. --.. -.. -.. -.. -...... -...... -........... -.......................... -.... --.. -.......... -.. --...... -.. '[oii:'tra·n·sfo-im·ed .. ·S·tatl·stlC5 .. -........ · .. -.. -.. · .......................... -.......... · .. · .. · ...... · ........ --

.. --..................... --........................................ ---..................... --.... -............ · .... ----........ ·-.. -.. -............ ·-· .. --...... -................ -.. -Mi .. nim .. u .. ml .... -.... -.. -.. O~OO-25 ... -....... -..... -................................ --.... -.. -.............. -.. ~-......... ---.. · ...... -...... -.. -...... · ............ Mi'nfm-u .. m .. ·ofCog .. ·o,at .. a·l .. -.... ·-:5·:98 .. -.. -...... ---

:::.:: ... ~:: .. ::::::.:::::.~:::.~~.:~ .. ~:::::: ... : .... :.:~:.::~:.::.::.:.:.~ ... ~~:-.::: .. :~.~~:.: .. :.::~~::::: .. : ... ::~ ...... :::::~~:·~ .. ::~~:: .. ::·:~::~::: .. :·~~~~~~·~:~·I· .... ·:~·::::.: .. ~~~:~ .. ~.: .. : .. :::.: ... ::-:::~: .. :~.-~ ... :.~~: ... :::.:: .. ~.: ..... :.: .. : .. ::: .. ::::::: .. ::::.:::: ..... :~~ ..... :: ..... :::~~ ..... ~:: ... :: .. :-:~~~~~~.~~~:~~~~~ .. ~ .. ~~~~. :.::.~~':?~??~::::: 
, Mean 0.0543 Mean of log Data -4.585 

.. -.. ----........................... -.. -.. -....... -...... --.... ----........ ---...... ---...... -............. -.................... -................. -............... --.............. ----.. -.. -.... rv1's<iian- .. · ...... · .... -.. 0:·0656 ............................... _--.... -............ --................ _ ...... -.. --.... -.... -.. -...... -...... -.. -...... · ........ -.... -.. · .... --...... -...... s·o-of"iog .. o,at .. a .. · .. -_ .. ---.. ·{·428· .. .. 

.. -.. -...................... -...... --.. ---............. -.. --...... --.. --.......... -.. --.. --.... -......... --..................... -............................................................ --.. · ...... ·-.. sij .. · .... ·-........ ·o·:·:f7s .............. · .......... --.................. -.. -.. ----.. -.... -............................. -.......... ------........ -.............................. --...... --.. --.............. -.. -.. --------- ...... -............ -............ --.. --.... -.. ----....... -............ -

:.:.:::.::::.~::.:: ... :.: .. ::::: .. ::.: .. :::::::::-:.:::: .. ::: .. :.::: .. -.: .. ~.: ... : ... :~~:::~ .. ::::::: ...... ::.: .. :: .. :::::: .. ~~~~~·~~~~~~~:~~~~!.!~~!:~:~:l·: .. :·:: .. ::~~-~·~~~~ .. ~j!· .. ::.:-:.::~~ .... ~ .. :: .. -... ::.~.:::: .. :~.: .. :.: .. :::::::: .. ::: ... :.: ..... :: ... ~:-.... =~:::.::::: .... ::::.:~:.:::~.::~=:~.:.:.:.:.:.:.:-.:~.:~-.. -:~~::~ ...... ~~~ .. : .... ::: .. ::-.... :::~:.: .-:~-: .. ::.~~.:::: .. :::.:: .. ::.:: .. ::.::: 
Skewness 4.654 

......... _ ..................................................... • ~_ ............ __ u· ••• • •• • ........... _ .. _ •• u ... " ................... _ .. _ ...... " ..... _ ........... _ .... u .......................................... , ............. ~........................... .., •••••• _ ...................................................................................... _ ................................. _ ............................ _ ................................ _ ................... " ................................................ . 

.................................. --....................... -...... -... - .............. -.. -..................................... -.... --.. -.............. -............ ---........ -.......... -.... -.. -.. -.. --.... -ReleviintTjC["Stati·sti"c·s .. · ...... ·-........ -.. ·-· ............ -..... -..................... -.. --.. -.... -.... -.... --....................... -............ -..... --............... --... ----.. -.. -............... -.. -....... -............ -...... -.. 

.... -.... -- .. --...................... -.. _ ......... _ .. __ ...... -.... _ .. __ .... __ .......... -.... -_ ...................... -.... ----.... _-................ -......................... -.. ---...... -.... __ .. __ .. _ ....... _ ................... -.. _---" ................ --.. --... --.. _ .. _ ........... _ ....... -- ...................... --_ ...... -.. -.......... -.. -_ ........ ----.. -...... ----..................... -.... -----.. --............. -.... -............ _ ... _ .............. --.. --.. -.. -.. -----.. -.. --.... -.. -............... _-

Normal Distribution Test Lognormal Distribution Test 
.................... -.......... -.. -...... --- .... -.... -.............. ---.. ---.. -.......... -----.. · ........ --.. -·S-ti-aplro-wiik·Test .. Statlstlcr-...... ---.... (:1':-3-2·5 ........ --......... -.. -.................. -.. -.... -.. --.. -...... -.... --........ -............. -........ -........ -.... -.. s'hapi'ro .. ·wi·i-k .. Tssi'Stati'siicj .. ' .. · ............ 6:-7'5-1---" 
.... -.. ----.. --.......... -...... -.. --............ -.......... -....... -.. -.. -.... -....... --.... ---.. -.... ·-·--.... s'Fi·a·pi'ro· .. wiik .. cri'ti'"caT"vaiu·st .. ·-.......... -C;-:-9-47· ...... · ...... · ........ --.. -...... ---.... --.. -- .... -.. -.......... -.. , .. , .. -...... -- ...... _-.... -.. -........ --............ ·sh·a·piro .. ·wiik"critica .. i .. Valu·e ........ -.. ·-·-'O':·9~r7·' .. 
............ __ .... -........ -_ .......... -.. -............... -.. -.... --.. -................ _ .. -.. _ ........ --.. ----_ .......... __ ........ --....... - ........ -............ -.. -.... --.. _ .... --........... _ ....... --.............. -............... --......... -.............................................. ---........ -...... -................... , .. _-.. _._ ... -.-............. --.......... -._ .... _ .. -.... -.................... -...... _ .... --...... -...... -....................... _ .......... -.. -........................ .. 

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

.. --.. -...... -.......... · .. · ........ -.... -.. -............ --................ Ass·u·mlng-.. Nc)'rm·a'j"·D"i5tri'b'utlon .............. · .. -...... ·------............ -...... -.......... ·-.... -.... · .. --.. --.. ·--...... · .. -.. -........ -.. -.. --.... --...... ·-.. ·As·s'lJm'frl .. g .. ·Log·normai"iSiSii-lbutio·n-.............. · ...................... ---.... -.. -..... -........ -

f
·~: .. ~:~~ .. ~~?~?~: 

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 0.0589 

~~:=-~-=~~::=-=-==~=~==~;~~~W~~N=_=;;t~~~=~~==~:=~~~~=:==5;~~~f~~~I~~;1~[~~~:~I;~ 
............. -... _ ...... -.... -.. -................... -.................. -......... - ....... --............ -.... -.... -........... -...... -.................. --................... -.... -.. -........ -.. ---...... -........ -...... -.... ----............ -.. -.. ---.. --.... -.. l-.................... ----.. ---.. -.. -...................... -...... ----.. -.. -.. ---............ -.......... -.. --........................ -.... - .......................... --.............. --......... -.... --... -....... -.. ----.. -.... -... - ................... --........ -

Gamma Distribution Test ! Data Distribution 
.... -......... -...... --.... -.............. --............ ----.. -.--.. --........ --.. -.... -...... -... --.. -.. --.. -............. -.... --.... --....... -.. ---............... ---.. -------.. -- .. ·-.............. -.. -...... -r .. ------.. -.... -- ...... -.. · ...... ----.. 1.. ...... ---.-........ --.... -............................. -........ -... -.. -............................. -.... -.... -...... -....... --...... _ .... -................................ -.. -.. -.. -.. -.. -.. -.. ---....... -........ -.................. -... -..... ----.. -...... .. 

k star (bias corrected)! 0.384 j Data do not follow a Discernable Distribution (0.05) 

:.::::: ... :.::::::.~:::::::.:.:::.:::::::: ... ::::::::: .. :: ... ::: .. : .. ~.~.:: .... ::: .. :: ... :.:.:: .. ::::: ... ::: ... :.:::::.::.::::.::.::.::::~~~.::_:.::: .. ::-:.:::.:.::!~.~~~~~~~~lt:.:.:: ... ::.::? .. :.~:~.~:..:- ...... :.:::::::~::: .... :.: ... : ..... :::::.::.:.:::::.: .. ::_: .. ::: ... ::.:.: ... :.:.: ... :: .. :.:::.:.~.:.:.::::::::_.:-_._: .. :: ..... :.~::.: ... :: ... :-~._.:~~::.:::-.: .. :.: .. ::.::: ... :.::::_: .. ::: .. :-::.::-. .. :.:::::.:::::.:: .. ::::.:~~ ... ::.: .. :.:: .. : 
nu star 36.84 . 

...... --.... -.............. -.. --.... · .... · ...... -.. -.. -.... -.......... · .. -.. ---.. Ap·prox·lmais .. C'ti'i' .. S·qua·re--Value .. ·OJ5'j"-.......... 2·i9·5----------~·-' ............................ ··--.. ----------.... -............ · ...... -.......... No-n·parametric-Statl·stlcs-.......... -.. · ...... · .. · .... ,---- .......... --.... -.............................. -

.......... -.... --....................................... -.... -....... -.. -.. -... -...... --.......... -........ -.... Adj"uste·d .. ·ch'i"s·q'lJa·rs .. ·Value ........ · .... 23':(3'2 ........................ -.... · .......... -.......... · .......... -.. -.. --.............. · .. -...... · .. -........ -.. · .. ·-...... -.. -.. -·---.. -- .............. 95% .. Jac·j(k"nlfs .. 'U-CLr .. · .... -.. -.... -o-:0'9"S7-

:.:.: .. :~.:::.::::: .. :: .. -::: .... : .. :-:.:~ .. -::: .. ::.: .. :: .... ::.::: .... ~: ... : .. :: ... :: .... "." .. :~~~~~~ .. ~~:=?:~:~~-~~~~!~~~.~~~~~i~~~~:l!·: .. ::·:.~:·::::~:~:.~~~~: .. ~~-: ... · ... ·.· ... ::· .. :.::.: ..... :: ..... : .. :: ..... :~~:: .. :.:~:: ... :: ..... : .. :::-: .. :.-: .. :oo: .. ::·::.::~~::::: .. ::·= .. ~ .. :_~ .. ·~~~:·~~~~~~~~~~.=~ .. ~~:~:I··::·~····:·~:?:~:~?:::::·:·: 
Anderson-Darling 5% Critical Value 0.839 I 95% Hall's Bootstrap UCL 0.288 

...... -.. -.. -.. -........ -.. ------.. -........ -.......... -........... --.. --.. --.. -...... --..... -...... ----.. -...... ---.................... --............... -----............................ · .... · .... --.... • ........ · .... 1"'--.......... · .......... ·-----.... 1-...... - .... --.. -...... -............................. -.. ---..................... -...... -............ --........ -........ -.... --.... -.-........ --............ -...... -.... -.. -....... -...... -........ -.................. ·1------.. -------.. --.... -.. -.... ·--...... --
Kolmogorov-Smirnov Test Statistic I 0.375 95% Percentile Bootstrap UCL 0.1 

1
-.. ·: .... :: .. ·:··~?·::~ .. ~·~ .. : .. 

Data not Gamma Distributed at 5% Significance Level I 95% Chebyshev(Mean, Sd) UCL 0.164 

Assuming Gamma Distribution I 99% Chebyshev(Mean, Sd) UCL! 0.306 
-... -........................................... ~ ..... -.-.. - .................. -.-...................... _ ........ -_ ....... _ ... _ .............. _ .... _ ..... _ ........... -...... __ .......................... ,···_· __ ··· .. ·· .... ·_·--··_··_ .. ·1-·· .. ······· .. · .. ··· .. ·· .. ····-.............. ,.......... . ........... _........................ . ... ---................... _ ................... _ ............ _ ...................................................... -i- ............. _ ................... -.... .. 

95% Approximate Gamma UCL\ 0.0835! I 
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--:_: __ -=_~-~ ____ ~~_=~:::=_~~~~~s:e~_~~~~a_~~L t •. ·=~~~~:JII_ ---~- ___ ~.-~:::-_~:~~=_~-_:~ __ ~:: __ :~:.~ --:Jt~- _:_ _ __ = 
Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 0.306 

,-. ___ ... __ • ,.... • • ••••••••••••• • •• _. •• .._ ••• ~u •••••• _ ••• __ •• • •••• " ••••• _ •• __ ._. __ ....... , ••••• u ••• •• _.. _ __ .......... _ •• _.. • _ ,_ ...... •••• • • ._.. • •• ••• •• ........ • .......... _,_ ••••• _ ••••• _.. ••• • •••• _. • ••••••••••• _._ •••• _ •••••• ••• • ••• , • •••• _ .... .. 

............................................................................................ _ ........... __ ............................................................................................. · .. · ...... ·_ .... · .......... Generaf"Sta"tist"ics· .............. ·_ ........ · .. _ ...... · ............................... _ .......... __ ....... _ ................................ -............................................................................................ _ ... _ ... .. 

~.~~ .. : .. :~: .. :.:.~:~.::.:~::: .. : .. ::::.: .. ::: .. : .. :::: ....... :.::::.:.: ..... : ....... :: ... ::: .. :~~~.~~~~~~~:~:: .. ~::.::: .. :.:.:::~::.:.~.~:.:::: .. : ..... : .. :: .. ~:::: .. ::.:.::::::.::.:.: .. ::· .. : .. : .. ~·:: .... ··I .... ···::· .. :· .. ··::·:· .. :· ........ ~ .. :::·:: .. : .... ::.: ..... : .... :::::: ..... :: .. ~~~~.~~~~:~:~~~~:~~ ... ~.~~~~~~~~::.~:::::~.~~:::.: .. :::: .. : ....... :::~ .... :.:::~~~~:: ... :: .. :":.::: 
Minimum 0.0043 Minimum of Log Data -5.447 

.............................................................................................................. __ ....................................... _ ............................................................. · .. _ .. · ...... · __ ...... _ .. · ...... · .. · .... ·1 ........ ···_ .... · .. · .. _ ............................................... _ ............... _ ....................................... -.............................................. -............. -............... ~~~: ........... _ ........................... .. 
Maximum 1.3 Maximum of Log Da 0.262 

........... , ....................... ~ ................ -............. -....... _ ............................. __ .... _ ........................................ _ ............................................................................. , ....... , ................................. - .......................................................... _ ............................................. _ ...... , ... -........ _ ............................................................. " .... ,..... . ............................................ .. 
Mean 0.104

1 

Mean of log Data -4.13 

==::~~~===_=:=~~~~==~~~~~===~~~~~~~~;81.·~=~==~=~=~:~-~==~~~~~~=-:=~:==~:~~~~~~===ft~==~~ Coefficient of Variation 2.493 . 
..................... u ...... • ............... uu ....... • ... ·_ ........................................... _ .......... • .................. • .... _ .... _··· ............ • .. ·_ .. ·sk"ew·ness ......... --·"3:3·6 .... · ........................................................................................................................... -........ _ .................................. -......................................... _ ............................................. -
...... -.......... _ ................ -............................... _ .. _, .. _.-........ -.................. ~---............... , ............. --................................................ -., .............. _ ....... -..... -......................... ,.... . ...... _ .... _--.. __ .... _ ............... , ............. _ .... __ .......... _ ......................................... _ .... _ ......................................... _ .. _ ...... -................................... , ........ ~ ........................ -.. . 

.......................... _ ........... _ ............................. _ ..... _ ................................ _ ... • .......... • ............. • ............... • ...... • .... • .... _ .... ·u ..... _ ... _ ........ _ ......... Relevan .. tTicC .. Statlstlcs .. · ....... _ ....... _ ....... _ .................... _ ................................ _ ............................... _ ................................................. _._ ................................... .. 
· ........................ · ............ ·_ .............. · .. · .... · .... · ..... _ .... · .. No .. rmaC6istrlb .. uti·on .. Tesi ............ ·· ........ · .... ·· .. _· ...... · .. · .......................................... · .. · ................ ·_·_ .... _·_· ................ · ...... ·· .... ·· ........ Logn·o .. rma(6istrlbutlon .... Test ............ · .. _ .... · ........ · .. ·_ .. · .. · .................. · ................ .. 

~=~==~~::::====~~~:~~~!~~~!F=~;!~~- ==::::::~=:~===:=:==--=~~1~~~;,~;~-=~~:~~ 
· .. ·_ ............ · .......... __ · .... · .. · ........ oata .. ·n .. ot .. N·ormaT"at"·s%··significance"Levef .......................... ·_· .... · ............ · ...... · .. · .. · .. · .................... · ........ Da .. i8 .... notTo·g·nl)'rmaTai5%~SignWica'n'ce"Levei ............ -.... _ .. _ ............ .. 

... _ ............ __ ........... -._ ............................... -_ ...... -..... _ ......... __ ......... __ ... _ ...• _ ........ _ ............... _ .. _ ......... _-.................... _ ........................................................................... _ ...................................... _._ .............. _ ....... __ ....••. _ ......... _ .......................... _ .. _ ...................... _ ............................. -._ ...................................... . 
Assuming Normal Distribution Assuming Lognormal Distribution 

:=-====:~~=:=~;;;~~A;.;~Ji~~~~~~c=:~:~~-= ===~-:=~=~:=~::-==~;,~~~;~;~;;;~~~:~ =~~~~~:: 

Approximate Chi Square Value (.05) 21.37 I Nonparametric Statistics 
.................... -................................................................ _ ............. _ .... - ....................... - ... - .. _ ....................... _ ............................................ __ ....... _ ............. _ ......... '1' ................ _ .......................................................................................... __ .............................. · ...... · ........ ·_· .. _ .. _·_ .... ·•· ...... _ .... ··_ .... · ............ 1 .. · .... · ................................ .. 

Adjusted Level of Significance 0.045 95% CL T UCL 0.165 

:=~=~=====~-_===:~~==~=~:~=~~.]I~:=~~~====~=::~==~==:~:===~~i~~~l~~~}~II,::=t;f Anderson-Darling Test Statistic 7.481 95% Bootstrap-t UCL 0.225 
.. ·· ........ _ ........ _ .. · .............. · .... · .. · .............. · .. _ .. · .. · .. --.. ·An·derson':6a'r'i'i'ng-"S%'''Crl'tlca'i''\lalue ...... ·_ .. · ... · .. 0-:848 .. · ....... -..... _ ................................................................................ ·_ ........ · .... · ........ -95% .... HaiFs-s ... ootstra·p .. 1J'CC-.. _ .... _ .... ·O·:'1"93 .. .. 

:~~:=:~=~~=:~:~;~~~~~f~~1~~~~~~~3~~rr=~===:=~==:=~==:5i~~~r~~~~E~f 
Data not Gamma Distributed at 5% Significance Level I 95% Chebyshev(Mean, Sd) UCLj 0.267 

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCLI 0.476 
....................................... _ .......................... _ .... -.................................. _ .......... _ ...................... _ ............ -.. -..................................................... .. .. __ · .. __ .... _ .... · ............ · .. 1 .... _ .... _ .... __ .. · .. · ........ · .. · .... · .... · .......... _ ............................................................................ __ .. _ ....... -.. · ...... _· ... __ ...... __ ......... · ........ ·· .................. _ .. 1 .. · .. ·· ...... · .... _ ...................... .. 

95% ApprOXimate Gamma UCLI 0.164 I I 
................................................................. _ .................... -...................... __ ......... -._ ........... -......................................... -.. -_ .... · .... · ...... ·_ .............. · ........ · .. · .... · .... · .... · .. · .. · .. ·1 .... · .. · .. · .................. -............. _ ........... _ ... _ .......................................................... _ ................................. _ .............................................................. , .......................................... .. 

95% Adjusted Gamma UCL 0.166 1 I 

=~-~==~===~~==:~~~~~~;~i~~~=~===~~~~~~=:=l~=~_=-::::=_=~~i~~~~~~~~~~i;~~E;;i 



General Statistics 

:=-:~~:~:::==~:::-:=:~~===~~==-~=-.=~~i~;I~-:-~i~I==-~=~-==~~_=~=-===n~==~~;~~~~~~;i~i;;.i~;~~ 
Maximum 1.36 i Maximum of Log Data! 0.307 ......................................................................................................... ,. ............................................. ,. .............................................................................................................. + ................................................................................... _ ..... _ ........................................................................................................................... t ....................................... . 

Mean 0.090~ Mean of log Data -4.019 .......................................................................................................................................... · .......................................... · ...... · .... r;jfe"dia·n 0.0 1"1"9 ............................................................................................................... · ................ _ .... _ .......................... ·s"[S .. ·of"'i'o·g .. 'i5'at .. · · .. ··i6S .. · .... · .. 

Coefficient of Variation 2.63 I I 
..................................................................................................................................................................................................................................... · .... · .................... · ...... 1· .... · .. · .. · ........ · ...................... · ...... _ ................................................................................................................................................................................................................. .. 

Skewness 4.175 
................ _ ........................... _ •••••.•• u .................................................................................................................. _ ................ _ ..................................................................................................... _._ ................... _ •••••••• ,.,. .............................................................................. _ ............................................. , ................................................ J ................... , ......... _ ........... . 

........... -............................................................ _ .................................... -................................................................ _ .. _ ........................... · .. -Re·leva .. ntTiCL .. s·tati·stic·s ...... ·· .... · ........ · .. _ .... · ...................................................... _ ........................................................................................................ _ ................ . 

........ _·_ .. · .... · .. · ................ ··· .. ·· ........ _· .................. · .. ·Normai"6isi'r·ihliii·o·n .. ·Test .. · ........ ·· ........ · ........ · ...... · .. · .... ·· ................................... ·· .......... · ...... · .... _· .. · ............ ··· .... · ...... · ........ · .... · .. Iog·normaT'[jis·tri"bution· .. Test"···_· ...... ·· ........ · .. _ ...... · ...... · .. ·_ ...... · .................. . 

~ ... :: ... :::~.:::.:.:.:::: .. ::: .. :::.:.: .. :: .. : .. :: .. :.~ .. : ........ : ....... ·.::: ... · .. :::: ... :· .. :·: .. :: ....... :: .. ·:·~~~~~~i.~~:.~~~:~:~~~:~~~~~~~~~1:::::::::: .. ·::::~~:~~~·~.:·: :: .. ~~:: ... : ... :: .. : ..... : ... ::.:::.:: .. ::: .... : .. ~-. ..... ::: .. :: ..... : ... : .. ~: ... : .. :: ...... : ... : ... :: ...... :: .. : .. ::~~~~:~~~:~!.~~~!~~~::~~~~~:~~~~r:::: .. ::: .. ~.~.~~-.~~:::.: 
Shapiro Wilk Critical Value 0.947 Shapiro Wilk Critical Valuej 0.947 

..... __ ............................................ _ ...... _ ........................ _ ................... _ ................ _ ......................................................... -.................................................................................... .c .... - .. _ ............ _ ........... _. __ .... --.... -..... _ .................. _ ................ -........................ _-.............................................. -................................. _ ............ _ ....................................... , .. 

Data not Normal at 5% Significance Level I Data not Lognormal at 5% Significance Level 

::~::~:=::==-~:~;~:~~~~~~~=~~~~L:~:~~~_ ==·==: .. :::==::=:==::==~;=;~~;h;;~i:::~ .===:~: 

~-:~~=-~:~:~-~~=~=~~~~~~~~~~~I~-l[~~:-~~~~:~:~~~~~~~~~~!~~~!~: 
Gamma Distribution Test Data Distribution 

.... : ..... :.::: .... :::~:: .... ~-.~.:~-..: .. :.:: ... ~ ...... ~:.:: .. ~ ... :~~ .. :~-.:~::.:~: .. :::.::~~.:::: .. : ... : .. : .. :.::.:::~:.~~~.r. .. ·~:~:~~~::~~~~~~~ .. ~·?~I~~ .. ·:~··:: .. ?:::~·~~::::r ...... ::: .. :::::.::.::: .. ::~~.~~.~.:~~: .. ~.~~:.~~~~~~~.~: ... ~.~~~~~.~~~~~~ .. ~:~.~~~~~~~~~~~~~:.~~~:: .. :~: .. :::~:.:~ .... ~ ... 

.................................................... _ ... -........................................................................................... -.... -....... -... !.~.=.~~ ... ~.~~.~ ...... · .......... ·~·:·~·~~ .... I ...... ·--· .... -.... · .......................... ·· ............................................................................................................................. __ .......... _ ............. -..... _ .............. -_ .............. .. 
nu sta 37.94 

1
::::··: .. ·:·: .. :·:::~ ........ : .. ·:: .. :::·: 

Adjusted Level of Significance 0.045 f 95% CL T UCL 0.146 

I 95% Standard Bootstrap UCLI 0.146 
----------.------------Aiiderson:oaiiing-iesISI,iiisiicr-.:;j:S1Sr-··----·----·-·-··---·-------·----95%BOoiStr,jp:tUCL-----0.261" 

===~~~:=~~:=~~=~~~~~~~~;[~~~~~I~:=~:;!f==~~~~-~~~=~~~i~~~;~f.~~~~~~~~~~~~I 
~::=:_:==~=~::=?§~~!~~~~v~~~:~~i~~:~I==~-~:-==-=-=:--::=:~;~~~Wg~~~;I--::~~-

Assuming Gamma Distribution I 99% Chebyshev(Mean, Sd) UCLI 0.431 

:=~==::-===:=-:.~===~=:==:.~!.===~=~~[===:3==~=~~==~=:::==-~~===-==~~~====:3:==:== Potential UCL to Use i Use 99% Chebyshev (Mean, Sd) UCL! 0.431 
................................................ _ .............................................................................. _ ... _ ..................................................................... _ ... _._ ................ _ ..................... _.1._ ................................... _ ........... _._ ................................................................. _ ..... _ ........ _ ...................................... _ ...................................... 1.. ......................................... . 



........................................................................................................................................................................... ···································· .. ········Reiev~l'nt··D"c'C··fi"titlsti·c·s·········· .. ······················· ......... -.................. -......................................................................................... -.-................................................... . 

............... -.--.............................................................. _ ..................... _-................ -.................................................................................... -----............ ·················-·1· .... · .... · .......... · ...... · .. · .... · ........ ·-.... · .......... -..... -.. -.... -.. -...... -............................................................. _ .............................................. -_ ................................................... -.. . 
Normal Distribution Test Lognormal Distribution Test 

::~:.::.:.::::::.::.~ .... ::::.~~:::.::.:::~:~:.::.::.:.~::.:~::~::~~:.:~::::::.::.:::.::~:::::~:~:.:.:::~~~~~:~~~::~~!.~.:~~~~:~~~~~!~~~ -.:::.:::: .. ~~~~~:.: ... :.: .... :.: ... : .. :::::.::::::::.:::.:.::::.:::::: .... ::::.:.:.: .... ::: .... ~.:.:::: .. : .. ~:.:.: .. :: .. ::~:.:.~~~~~~:~~·~~~~!.~~:~:·~~~-~~~~~~I::::·::·::::::·::~·:·~·~:?~::: 
Shapiro Wilk Critical Val 0.94 Shapiro Wilk Critical Value 0.947 

· .. · ........ · .... · .... · .. · .. _ ........ ·_ .......... Oata .. ·n·ot .. ·N·oml"ai"at .. S%··S"lgn·iflcanceTevef .. ·.... .................................... · .............. · .. · .... · ........ -.... · ...... 6ata .... n-oiT~oiino·r·m·af·ai .. s·%'''s"i"{i"nffica'nce'''Leve"i" .......................................... .. 

...... · ............ · .... · ...... -_ .. -·-.. · .. · .... · ...... ·_ .......... Ass·umlng .... N·o·rnl"af .. 6i·stri"butlon .......... · .. · ................................ · ........ · .. · ..................... -.. ·_ .... -.... · ........ · ...... -............................ ·As·s"lirnfng .. 'Cognorm·af"Di"s·tri"j)"liiion· ........ · .. · .... · ............ · ................ · ...... · .. · ........ · .. 

Gamma Distribution Test Data Distribution 

:==~~=:===-=~=~~::~~=~==~~~~lF3}~~E==~=~!~=~~~~~=~~~=~::====~====~~:= nu star1 42.01 
................ · ........ · .. · ............ · .... ·· .. ~· .. ·· ...... -...... · ...... Ap·proxirnateChf-Sq-Li-are-'Va"iu'e'Dj's")' ........ · .... 2·8·:1·6 .......... _·-·_ .......................... · ...... · .... · ........ -................ · .. · .... N·on·pa-rarnetric~~ft8ti·stic·s .. · ........ -·-·-.... · .. --.-............................................. .. 
............ -.......... --.... -.. -.-....................................... -............... -...... ·Adj"Liste·d .. Lev·el .. oi"'si·g·nific·a·nce .. -.. ·-...... ·0~04S .. -................................................................................. ----........... · ...... · .. · .... · .................. · ........ · ........ · .... -.. · .... 95% .... CLT"fic'Cr· ........ · .. · .. 0·:29 .... · .. .. 

j I 
95% Standard Bootstrap U 0.29 

............. -............................................................ -........ _ ...... _ ................................................................................................................ ~.~ ...................... ,_............................... . ................................ _ ..................... -......•.............................. -_ .... -.................. -......• -_ ....... _ ........ --_ ... _ ..... _._._.................................... .. ............................ -.......... . 
Anderson-Darling Test Statistic 1.962 95% Bootstrap-t UCL 0.352 

....... ~ ..... ~ ....... ~-.-... -.............................. -.... ~ ................ ~ .. -............................................. _ ......................................... -......................... . ................. ~-......................................... -...... ~ .............................. ~ ....................... -...... -..................... -...... -.-.... --...... -.......................................................... · ...... · .... ·1·--................ · .. · .... · .. · .. -· .. .. 
Anderson-Darling 5% Critical Valu 0.826 95% Hall's Bootstrap UCL 0.364 

Kolmogorov-Smirnov 5% Critical Value 0.136 95% BeA Bootstrap UCLI 0.325 

::: ....... ~:: ... :::.::.~ ... ~~~:::~~~:.:~:~:~.~:~:::~~:~~~~~~~~: .. ~E~~·~~·~:~~:~~:~:~~:::~l~~~~::: .. :· .. ··:··:~~:· .. :: .. :: .:::~: .. :::.:::.:::.:.:::::: ....... ::~.:::~ .. :~.:.: ... :: ..... ::.: ... :::.:.:~ .. :: .. : .. :.:: .. ~~~ .. ~~:~~~~~:~~~~:~:~ .. ~; .. ~~~?~~~~:~~:I"::: .. : .. : .. :~: .. ?:::~~~~::: 
! 1 97.5% Chebyshev(Mean, Sd) UCL 0.548 

.............................. ~ ...... ~ .............................. -.~ ............... - .. -... --... _ .................................... _-........................................... -... · .. · .... · ...... ·" ...... · .............. · .......... · .. · .. · .... 1 .................... · .. ·-.... ~ .. - ................ ~ ....................................... - ................... -............. ~ ....................... ~ ................. -........ - .................... -... , ... ---....... ~ ............... ~ ... .. 
Assuming Gamma Distribution ! 99% Chebyshev(Mean, Sd) UCL/ 0.755 

=~~=-::=~=:~:~~~=~=~:::=5~~~~~~~~~;~1!-:~~~j====:=~-===~=:==:===~=~~==::=:==::~=T~=:==~== 
! j ....................................... - ................... - ........................... - ............ - ........................ - ......................... ~ .......................................................................................................... ] ...................................................... _ .......... _ ................................................................ • .. - .. ---.......... · ........ · ...... · ............ · .. - .... · ................ · .. ·T .......... -· .............. _ ........ .. 

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCLJ 0.755 
........................... -............................................................. _ ...... _ ............. __ .. _-_ ...... _ .................................. _ .... -_ .... -................... ~ ...... ~ .. -...................................... -................ _ ................. _-_ .......... _ ...... -................................................... -............... -.... -.~ ......................................... _ .............. -.--...................... _. __ ....................... _ ....... . 

............ -...... -...... -.. -......................................... _ ........................ -................................... -......................................................... · .. · ........ · .... -.... · ............ Gen·erai"Statlsiics .... · .. · .......... · .... · .. · .................... -............................................................................................................................................................. _ ..................... .. 



Relevant UCL Statistics 

Shapiro Wilk Test Statisticj 0.5381 ShapiroWilk Test Statistic! 0.807 .............................................................................................................. -...................................... _..................................................................... .......................................... . ...... -............................................................................................................................................................ _ .... ······_·· .. ·· .... ···_· .... · .. ····· .. ·--·1 .. ··· .. ··············· ..................... . 
Shapiro Wilk Critical Value 0.947 Shapiro Wilk Critical Value 0.947 

···· .. ···_·· .. ··················· .. · .. ····· .. ·····Data···n·oi··N·orm·aT .. at·S%· .. s"igniiicance···Levei········· .......................................... ···· .. ···· .... ···················· .. ··········"ba·ta····not·"Lo·g·no·rm·af"·a-i··S%··S·ig·rl"ifica·nceTevef·········· .................................. . 

95% UCLs (Adjusted for Skewness) " ............................................................ ········· .. ··· .. ······ .. ········95%···C"h"ebys"h"ev·"(M\iiJET"UC"L ·················iJ":1·3S·· .. 
.......................... _ ................................................................ " ......... ··_·················9S·%)\dj"u·sted=C"Cf"(}ci 0.1 05 ............... _ ... _ ....... -.. _ ....... _ ..................... -····_········ .. ···· .. ··9i"S%-·C·h .. ebys"hev·"(M\lu'EyTJ"CL· ·_··········· .. cf'Tir·· 

:==~:::==~~~====~=::=~~~==~~:~~~:~~==~=~=jl=~~~::-:~~~~==:==!!=~~~=:~!:===~~=====!:= Gamma Distribution Test Data Distribution 
....................................................... _ ......... -........................................... _ .............. · .. ·······j("·sta·r··("t;fas···corrected)T····· .. · .. ··_·0':S6rt·· .. ···· .. ······· .. ··········· .. ··Da"ia···do···n·oi·follow··a··"b"i"scerna·ble···bistrihu·tlt)"n· .. (CfOsY'···· .. ········ ................ . 

-:::~==--:~=========-:-:::::=~=~==::::-=::-:~~~~~~~l~::::~~7:l==~=:::==~:--:=-::::~::--:::~::::::::~==~=~:~==:::~::=::~::::::=~:--:= 
:=:~:-::::=:~====:~~~~~:;~~~~~~~~~~l~~~~jiY.~t=~=--=:~=:::=:=~il!'~:~~~~~~~~~;~~:;=~~;~;~ 
:=~~~:~~:~==~=~===~==~~=={=~~~!=~I=:====~~==~::==:-~=~~;;~~i:i~~I1 =i;~ Anderson-Darling Test Statistic I 4.058 95% Bootstrap-tUCL I 0.121 

~==~=~:~:~=::~===~~~~~;~g~;~~~~-~l~~~~~;f~==:~:~=::===:=:ii~~~;~~~~J~~~[=~~;~;~! 
Kolmogorov-Smirnov 5% Critical Value 0.134 ! 95% BCA Bootstrap UCL 0.112 

:.::···:·:·::::::~:: ... ~:.?~~::~~~~:~~~~:~~~:··~!·~~i:~~~~~-.·~:~::~~~~~~~~~~~:~~~·~~·~~~~~i~~-.:-.·:-..:-.::::~:.·:I!:·-.:-.:·::·:-.::-.:·· .. ·::-.:::-..::.::-.·:::-. .... -.·:::::.:-.:::.~-.:~~:.~~: ... :~-.::~~~~~~:~:~:~~ .. ~~~:~~~~~~~:~;.::~~E~.~~ ~.-':~-'~~~:::~.~'~'.'::: 
1 97.5% Chebyshev(Mean, Sd) UCL 0.174 
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General Statistics 
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Raw Statistics Log-transformed Statistics 
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Mean I 0.894 Mean of log Data 1 -0.144 
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Mediani 0.93! SD of log Data! 0.269 
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Relevant UCL Statistics 
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Raw Statistics Log-transformed Statistics . 
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Relevant UCL Statistics 

Shapiro Wilk Test Statistic! 0.901 j Shapiro Wilk Test Statistic
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' 0.8 
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Shapiro Wilk Critical Valuel 0.947 I Shapiro Wilk Critical Value, 0.947 
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Data not Normal at 5% Significance Level I Data not Lognormal at 5% Significance Level 
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Assuming Normal Distribution ! Assuming Lognormal Distribution 
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95% Modified-t UCL1 17.48 I 99% Chebyshev (MVUE) UCLI 79.44 
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k star (bias corrected)! 0.8531 Data do not follow a Discernable Distribution (0.05) 
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Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 22.18 
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Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 32.04 
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95% Approximate Gamma UCL 19.12 ! 
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General Statistics 
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Data not Normal at 5% Significance Level i Data not Lognormal at 5% Significance Level 
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Assuming Normal Distribution Assuming Lognormal Distribution 
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95% Student's-t UCLi 0.138 I 95% H-UCL! 0.231 
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95% Modified-t UCL! 0.139 I 99% Chebyshev (MVUE) UCLI 0.442 , . ~ 
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l~'::::~:~~,,~~~::~?,:,:,: Adjusted Chi Square Value! 34.29 95% Jackknife UCL 0.138 

Anderson-Darling Test Statistic 3.459 95% Bootstrap-t UCL! 0.148 
"""""""'''''''''''''''''''''''''''''''''''''''''''-'''''''''''''''''''''Anders''on:'Da'rii'n"g"S'%"'C'riticai"val'ue"""""'''''''tia'{''''''''''''''"."""""",,,,, .. ,,,,,,,.,,,,,-,,.,,,,,,_ ... ,,,,,,,,,,,,,,,,,,,,,,.,,.,, .. ,,,,,,,,,,,,.,,"""-"'95%"'Haii's"'Bootstra'j;"iJ'cci""''''''''''if1''44'''' 
"''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''Kolm'ogo'rov~Smlrn'ov"Test's'iatist'ic "''''''''''''''''0':'2'8(3'''' """"" .... ""·_""",,·,,"",,·_"",,··,,·,,""",,·,,",, .. ,,_·,,""",,·""-·"95'o/~"·p·e·rc·entiie"·Bo'otstra·p"U'cCl"·""··""O·:1"3j"" 

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.195 
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......................................................................... " ......... "." ........ _ .................................... -................................................................. )· .... · .. · .. -.. · ........ · ............ 1· .. ' ........ ·· .. · .. · .. · .............. · .......... ,," .................. _" ...................................................... _ ... _ ................................... ,., .. " .......................................... ,_ .............. " .... .. 
Theta Starl 0.0253 



'.' ..•.•....•. i)::J·'nlt·~"jS£:~··;~~·;·.I;';~,:;,;!·;·;:f:";~;:,c .. ~'I :.·.·:~i·~':.':cNj.··i .. :;·~·~·(i~;·:;cJ·.;·';·{r·i~ :;'!·dC;":1 :',F' ...•..... ' 'Co -: t, , -', I ' ' , :-.' ' . J :.;·-';k:,I·;·~'-::!_k ..... . 
Approximate Chi Square Value (.05)154.22 I Nonparametric Statistics 

i"l~~~.~~·::?~~?~~~ Adjusted Chi Square Value! 53.72 I 95% Jackknife UCL 0.0269 
........................................................................................................................................................................................................................... ) ......................................... J .............................................................................................................................................................................................................................. {.-......................................... . 

i I 95% Standard Bootstrap UCL 0.0266 
1 I 

-------------~==~:~~~~;!~~~~1~~~~~~~~~~!~l~=-~~~--::::=:::~=:::::~;~~~~~~~~~r~g~F~~!;i 

t
!·::····::··:: .. ·:?:··?·~~~ 

Data not Gamma Distributed at 5% Significance Level! 95% Chebyshev(Mean, Sd) UCL 0.0391 
............................................................................................................................................................................................................................. , ......................................... J ........................................ _ ................................................................................................................................................................................................ _ ....................... . i 97.5% Chebyshev(Mean, Sd) UCL 0.0476 
· .... · .................. · .. · ...... · .. · .......... · .. ··· .......... · ...... -As·s·urrl'lng .. Gam .. m·a .. ·6istri"iJiiti·o·n· ........ · ...... · .... · ...... · .. · .................... · ................................................................................................................ ·-990~ .. ·Ch·eby·shev('Me·a·n: .. ·S·d)" .. UC'[ .. · .......... · .. ·6':0'S45 

:~-~~~~:~=~~~~~~~~~~:~~~~~~f~~~!l·~~:~~~~~~~=~~~==:-~~~~~~~~~=-~!:~~~::~ 
........................................................................................... ~~~.:.~ .. ~i.~.I .. ~.~~ .. ~~ ... ~ .. ~.: ............................................................................................................................................................................. ~.~: ... ~ .. :.~ ... ~.~=.~~~.~=~ ... ~~ .. :.~~.: ... ~~? .... ~.~.=J ................. ?..:.?..~ .. ~: 

...................................................................................................................................................................................................... · .. · .................. · .... · .. ·Gene .. raT·S .. tatlstlcs ............. · .............. · ......................................................................................................................................................................................................... .. 

......................................................................................................................... _ .............................................................................. · .. · .............. ·Releva·ntTiC[ .. Stati·stlcs ...... _· .......................... · ............................... _ ................................................................................................................................................... .. 

................................................................................................... · ..... · ......... · ...... s'ha·pi·rc;·V;ifik .. Tes't .. St'a·ilstiCr .... · .......... ·Oj69 .... r .. · ...... · .... · ........ · .................... ·· .. · .. · ...... · .......... · ............... · .... · .. · .. · ........ · .......... S·i18p·i·ro .. wi·j·j( .. Test .. siatfsilcl .... · ...... · .... ·6:·526 .. .. 

~=.~~==.-~~~~:_::~~~=~_~-=_~~~~~~~~~~~T~~-.?~~~~:~~?t=~=~_~=~~~::~=~:_=~:=:-_-~~~~~~~~~~~~0'~~_===-~~~~= 
Data not Normal at 5% Significance Level I Data not Lognormal at 5% Significance Level 

::.:.:.:.:::: ..... :::.:~~ .. ::~::~:.::::::::.:~.: .. :::.~.:.:.~: .. :::.: .. :: ... :: ... :.: .. ::: .... :: ...... ~: .. :::: ... ::.::.: .. :: ..... ::~ .. :::::: .. :.:::::.:: .. ::: ..... :::::.::::::::::: .. ::.: .. ~~.~~~::: ... ::::: ... ::::.::~: .... :.:: .... :.::~:.:::.::.:·1[::·: .. ::::· .. : .. : .. :· .. ·:·~·::· .. :::·:·· .. : .. :·: .. ::::·:::::~ .. ::: .. ::: .. ::: ... :::: .... : ... ::::::::: .. :.:::::::::: ..... ::.:.:.:::.:::~~.:.: ... :: .... : .. :.:: ... :: .... :.: ..... ::: .. ::: ... ":".~:'''':'':.:':.::::::::''''''::.~ .. ~.~'::.:~'':'.:::'':.:::: 
Assuming Normal Distribution Assuming Lognormal Distribution 

95% UCLs (Adjusted for Skewness) I 95% Chebyshev (MVU E) UCL 14.9331 E-4 

............................................................................................................................................... :~.~ .... ~~~.~.~:.~.~~ ... ~.~.~.~.:.~.~.~?.:.=~ .. J. ................................. -..... -............................................................ ~.~:.~ ... ~ .. ~.=.~~.~~.:.~ ... ~.~.~.~.:? .... ~ .. ~.=J~.: .. ?.~.~.~.:~ .. . 
! 

..................................................................................................... _ ................................................................................................................................... - ............................ L ........................................................................................................................................................................................................................................................... ... 
Gamma Distribution Test 1 Data Distribution 

-------~~~~~I~~~-~~~~~~~~~~~~~--
::::.:: ..... ::::.::: .... :.:.:::: .. ::~ .. ~ .. ::::::: ... : ... :.: ... ::.: ... :: ..... :: .... : .. : ....... :: ... ::.: .... :.:~ ... ::: .. :: .. : .......... :::·:·::·· .. ::·=~:~··~· .. :::: .. ~~·~~~~::·~~~~lt:: .. :·.::::~::.~:~:?:~:~r. ... ~ ... :~ .. :.: .. :: .. :.::: .. :: ... :::: .... : .. : .... : .... ~ ..... :.: .. : ... :.:::.::::.:::: .. : ... ::.:: .. ::.::.:: .. :.: ... :: ... :~~ .. :: .. :~ .... :::.~:: .. :.: ... :::.:~ .. :.:.: .. ~~~:.:.:::.: .. :.: .... : .. ::::.: .. :: .. : ..... : ... ~::: .... : .. :.::::::: .... : .. : .. :.:::.:.: 

nu star 40.53 i 
! 

Adjusted Level of Significance I 0.045 ! 95% CL T UCL! 8.6816E-4 
............................................................................................................ · .. · ..... Adl'llstect .. ·c·hfsq·uare .. \ia,uel ........ · ..... :iifs .............. 1 .... · .............. · ........ · .... · .. · .... · ........ · ...... · ....... · .... · ...................... · .. · ................ ·· .... ·_· ....... · ...... · .. ·9·5% .. ·j·ac·j(k·n'ife· .. ucchCiSOS'E=4'" 
......................................................................................................... _ ... _ ......................................................................................................... L ........................................ ~ .............................................................................................................................................................................................................................. J ....................................... -.. 

I I 95% Standard Bootstrap UCLI8.6161E-4 
................................................................................................ .. ................................................................................................... · ..................... ~ ........... - .................. · ........ 1· .. · .. · .. · ............ -.. · ................................... _ ..................................................................... _ ....... _ ...... _ ....................................................... ~ .................. - ..................... .. 

Anderson-Darling Test Statisticl 12.67 ' 95% Bootstrap-tUCL\ 0.0011 
. ! 



I~~~.::~~:·'n:"nl;:~'r~,~[:.t.·l:~::!":!',:~;f,m',·(.. .• J1SQ.{h·L;,.,:~:!,~~~~~2,'~~'·it;:~':~;D.I:! ..", ' .. I' '·:·.; .. ~·.:~i]~!H:~~]';i;~,r:h:.J, .. <.~~~ 
Anderson-Darling 5% Critical Valuel 0.829 I 95% Hall's Bootstrap UCL

i
,8.5064E-4 

............................... -.-...................... -.................... -....................... -............................ _ .......... ·· .. · .. ·.·· .. ····· .. ··· .... ·· .. ·· .. ·· .... ·· .. ·· ... · .. ·-.. -.. ·1 .. - .... · ............................... '1' ....................................................... _ ................ _ .................................................................. - ..... -.......... -................. -.................. -......... -.. -.-....................... .. 
Kolmogorov-Smirnov Test Statistic 0.433 I 95% Percentile Bootstrap UCL 9.0636E-4 

:::.~ .. ~.~ .. ::.: .... ~~~ .. :::~ ...... :.: ... :: .. :.::.:~.: .. ~ ... ::·:~~!~~~~:~~~~=~~~~~:~~::~ .. ~·~~ .. ~~~t.~~~~~~~'..~·~I:.::.:::: .. :.?:::~:.~~::~[:~::.: .. :: .. ::.:.:~ .. ~:.: ... ~~.: ...... :.~: ..... ::.~~~:: ..... ::: ..... ~.:::: ... :::: .. :::.: ..... :.~ ... :· .... : .. :~:~~~~~~~:.~~~:~~~~~~~:·:~·~·9~~~~:~·?:~~~:~ 
Data not Gamma Distributed at 5% Significance Level I 95% Chebyshev(Mean, Sd) UCLl 0.0014 

.............................................................................................. - .......... - ........................................................................................................... ·, .................... · ...................... 1!.. ...................... ·-............................................................................................... _ ............................... · ................................................ · .......... ·1 .............. · ............................ . I. 97.5% Chebyshev(Mean, Sd) UCL 0.0018 

.. · ................ · .............................................. · .. ·Assii'rri'lii·g .. ·Gamm·a .. 'Dlst'i'i'b·ljiio·i1 ...................... ··· .......... ·· .............................. ·"1' .. · ...................... · .................... · .... · .... · .. · ................ · ............ ·99% .. ·Ch·e'bysh'ev(M·ea·i1·; .. ·sdy·U'cC ...... · .... ·-.. b':oi526· 

95% Adjusted Gamma UCL!7.9995E-4 

.. : ..... ::: .. : .. :.:.:: ... : .... :~.: .. :.:.::: .. ::.:.:.: .. :~: .. :~:: .. : .. ::::::::.::::.:: .... ::::::.:.:::.:~ .. :::.: ... :::.::::.: .. :: .. :::.::: ... ~ ...... :: .... ::::: .. ::::.: .. ::: ...... : .. : ..... :.:: .. :::::::::~:: .. ::::.::t·.:.:: .. ::::.:: ... ·:::.:·:::::: ... :::·::l:·:.~::::.:: .. :.: .. :: ..... · ... :·: .. ::~::.: ....... :.:·: .. ::~ .... ~~.~.~.::.~:: ... : .. :::.: .. ::.:.:: .. :::::~.:.::.:::::~.::: .. :: ... ::.:::~~:::.: ... ::: ......... : ... :.:: .. ::::.:: .... :::: ......... : .. :: .... :: .. -.: .. j:.:~:.:::.-..::::: .... : .. ::.:::: ... : .. ::: .. 
Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 0.0026 

... _ ................ _--.•................................ -....•.........••... -... ~ .......... -.-.. -.......... -............................................. "................................................ . ........................ " ................... -...... _ .... -.................. _ ...... _,.-..................................................................... _ ........... - ... " ..... " ............. _ .............................................................................................................. . 

·R·e·su·li .. oi .. 172 .. s6C"(ch'ro·mIli'my ............ · ...................................................................................... , .............................................................................................................................. -................................................................................................................................................................................... .. 

................... -....................................................................................... -................................................................................... __ .. -·· ...... ·· .... ·· ...... ·GeneraY'S·tatls·tics .. · .. ~ .......... ·-.......... · ...................................................... ~ ....................... -................ -......................................................................................... . 

SD 5.536 
..... - ...... - ........................................................ _ ..... - ....... , .......................... - ........................................... - ....... __ .......................................................................... _ .......... _ ........................... ,.-... - .... - ............................................................. _ ............................................................. _ ....................................... _ ................ _............ .. .................... 'W' ..................... .. 

Coefficient of Variation 0.367 

Skewness 3.399 
.......................... _._ ......................................................................................... _ .............. _ .......................................................................... __ .................... _ ........................................ _ ............ _ ............................................................................................... _ ................... _ ... - ..................................... !... ...................................... .. 

....................................................................................... _ ......... __ ........................................................................................................... Relevani .. UC'C·S'tatl·s .. ilcs ........................ · ................ · ...... ·-._.-.-................................................................................................................. _ .... _ ... _ ........................ . 

...................................................... -............................... _ .. -......................................... -.......................................................... · .. ···-·-· .... ·-...... · ............ · .. · .. 1 ........ ·-· ........ · ...... · .. · ...................................... -._ ....... -...................... -....................................................... -............................... _ ........... -.. _ ...................... .. 
Normal Distribution Test Lognormal Distribution Test ...................................................................................................... · .... - .... -.... ·· ................ ·-·-........ - .... ~ .... ·--............. · ........ ·-.... -l·_ .. -............................................................................................................................................................................ -_ .................................... _ .............. · .... ·· .. 1 .... · .. · ........ _ .. · .. · .. · ...... ·_ .... · 

Shapiro Wilk Test Statistic 0.716 Shapiro Wilk Test Statistic 0.918 
............... -......................................................................................................................... -.. , .... -...................................... _ ................... J_..................................... .. ........................... -... _ ..................................................................................... -.... _ ........................................................... -.............. J! .... - ................................ .. 

Shapiro Wilk Critical Value
j 

0.947 Shapiro Wilk Critical Value 0.947 
.. ·· .... · ...... , .. ··· ...... ·· .. · .. ······· .. · .. ··-Oata·not"'tJormaT'a·i .. S%-·STg·nifica·nce·Levei· .......... _...................... ··· .. ···-·· .... · .... -·· .... · .. · .. ··· .. ·,oata .... i1ot"Lognorma'i··at·S·%··S·i·g·nifica·nce"Levei·· ........................................ . 

............................... - ...................................................................................... -.---.......................................................................................... ·· .. · .... · .... · .............. · ...... ·1 .... · .................. · ....................................... , .................................. _ ........................ _ ....................................... _ .................................................................................... .. 
Assuming Normal Distribution Assuming Lognormal Distribution 

......................................................................................... - .................................... _ .......... , ........................... -.-.... - ... , ........ - .. - ... - ...................................................................................................................................................................................................... - ............................................. - ............. '1" ..................... - ............... .. 

95% Student's-t UCL 6.41 95% H-UCLI 16.14 

~~~~~~~-~~~~~~~~~;~};~~r=~;~~:I-~~~~~~~~~~~]I~~~~~i:[;lt~~~: 
..................................................................................................................................................................... -............................................... ·• ........ ·· ...... · ................ · .... · .... T1 ................................ _ ............................................... _ ............................................................................................................................................................................... .. 

Gamma Distribution Test Data Distribution ......................................................................................................... _ ........................... -...................................................... ·· .................... l·· ...................... ·· .... · .......... ·L ....................................................................................... _ ........ _ .............. _ .. _ ................................................ _ ..... _ ........................ _ ......... _ ............................ .. 
k star (bias corrected) 10.44 j Data do not follow a Discernable Distribution (0.05) 

.................................................................................................................................... - ........................................................ _ ... ---..... ~ ...................... -.... - .............................................................................................................................................................................................................................. -.................................. .. 
Theta Star 1.443 

:::::~:=.:.::.:~: .. ~::.:: .. :: .. :.:~~: .. ~~.:~:::.~:.:.::.::::.:~-.~~~.:~~ .. ~.:: .. : .... :::~=::~~:~~: .. : .. ~:.::.:: ... : .. :.~~:~ .. ~~~::::~~···~~::~ .. : .. :~~=~~~i.l-.:··~?~~~~:::· ...... ··:.r:::::·::.:::: .. : .. :·::::.: .. ::::::·.:·:.~::::·::·::·:-. ... ~.:.::.:~~~::::~.:~.:~~-. ... ~:.::' .. :~.:~:.:::~~::::.-.:~::.::~: .. ~-. ... ~~:: .. :::.::::~::: ... : .. ::~.:::.:.:: .. : ..... ~: .... : .. : ... :.:.~::::::~~:~:~:~:~:: .... -.::.:.:::::.:::: 
Approximate Chi Square Value (.05) 930.2 I Nonparametric Statistics 

Adjusted Chi Square Valuel 928 I 95% Jackknife UCL! 16.41 ......................................................................... _ ........................................................ -................................................................................ + ....................................... +.-.... _ ................................................................................................................................... · .................. ·· .... · ...... ·· .. -.. -.... ·_ .............. ·1 .. ·· .. _ .. ···· .... ·· .................. .. 
! I 95% Standard Bootstrap UCL 16.4 

........................................................................................................................................................................... - ................ - ............. --.. ·-1 .. · .. • .. • .... • ...................... · .... ·1 .... · .............. ·· ............................................................................................................................. -.-.................................................................................................. . 

..................................................................................................... ~~~.:~=~~.~~.~.~.~.~.~~ ... :..:~.~.~~.~~~~.~~~I-.............. ~.:.~.~ .......... L ....................................................................................................................................... =.~!.~.~~.~~s.:.~.~.~~.~ ... ~~~T .......... ~.? .. : .. ~~ ........ . 
Anderson-Darling 5% Critical Value 0.749 I 95% Hall's Bootstrap UCLI 22.68 

........................................................................................... - ............................................ - ... - ... _ ..... _ .................. __ ............ _... .-.... _-.. _ ............ - .... j ..................................................... - ................................................................................................ - ....... ·• .. -· ...................... ·• .... · .. • ........ l .. · .................. · ............. ·-.. .. 
Kolmogorov-Smirnov Test Statistic 0.175 I 95% Percentile Bootstrap UCLI 16.47 

..................................... -................... -................................................ --....... -.... -.................. _ ..................... _ ........................... ·-· .. ··I··· .. · ...... ·· .......................... l ................................... -............................................... , ......................................... _ ......... _ ................... -_ ....................... - ... - .... _ ....... , ......................................... . 
Kolmogorov-Smirnov 5% Critical Value 0.128 I 95% BeA Bootstrap UCLj' 16.94 .-.............................. _ .. _ ................................. -.......................... _ .. _ ....... , ........ _ ......................................................... - .. -.. __ .............. _ ............................ + .................................... __ .................................................................................... _ .......... __ ...... _ .................... _ .............................................................. . 

Data not Gamma Distributed at 5% Significance Level I 95% Chebyshev(Mean, Sd) UCL! 18.56 .......................................................... _ ................................................. -............................................................... -........ -............................ l· .... ·-.. -· .. ·_ .... · ................ !... .................. ·• ...... • .. ·• ..................................................................................................... - .......... _ .......... · ...... ·• ............ · .... · .... · ...... · .... · ........ · .. 1' .......................................... .. I 97.5% Chebyshev(Mean, Sd) UCL1 20.06 



··R·es·ult··or··1i2···s6C··Cch"rorrl"lu·m··vlr ...... ······· .. · ........................................................................................................................................................................................................ _ .................................................................................................................................................................................. . 

........................................................... -................................................................. _ ............................................................... ··········· .. ··················· .. ···· .. ··Generai"'·Sta·tls"iics ...... ·· .. ················ ...... ···· .. ······ .. ···· .. ·········._ ....................................................................................................................................................................... . 

.................................................... _ ........................................................................................................................... · .. · .... ··· .. ···· .. ··············· .. ····· .. ··1···· .. ·· .. ······ ........................... ) ........................................................................................................................ _ ..................... _ ............ _ .... _ .............................................. _ .. J ........................................... . 
Number of Valid Samples 25 Number of Unique Samples 25 

...................... _ ••••••••••••• _ ....................................................................... _ ...................................................................................... _._ ••••• _ •••••• _ ...... t •••••••••••••••••••••••••••••••••••••••••••• " ............................................................................................. R ............................................... _._ .. _ .. _ ............................................................... , ............................................. . 

................................................................................................................. _ ............................................................................................................................. ···· .. ·············1········· .... · .... ····· .. ······ .. ········ ................................................................................................... - ...... ~ ................................................................................................................ . 
Raw Statistics Log-transformed Statistics 

................................................................. _ ........................................................................................ _ ......................... -.................................................................................................. _ ........................................................................................................................ _ ................................................................ , ............. / ........................................ . 
Minimum 0.181 Minimum of Log Data -1.712 

......................................................................... _ ............................................................................................................. Ma'xf'" ··· .. ~:1":·04· .. · .. ·· .. ··~·· .. ·········· .. ·· .. · .. ·········· .. ··· .. · ......................................................... ·· .. ········· .. ······· .. ··········Ma·x"fmun; .. ·:of"l=og···6ata .. ·· ........ ··· .. ·fj·9ff"· .. 

........................................................................ _ ......................... - ................................ _ .......................................... _ .................. , ............................................................................................................................................................................................................................... - ........................ _ ......... ···· .. ·· .. · .. · ...... ·1······· .. · ...... ·····_ .... ··· .. ···· .. ····· 
Mean 0.956 Mean of log Data -0.684 

...................................................................... _ ....... _ ........................................................................................................... "'fv1"eci'i"a 0:····· .. ····· .. ··· ............................ ~ ................................................................................................ ····························_ .. -s"[j· .. oi"iOg··Data· ············ .. ·· .. 1··:'1"05··· .. 

................................................................................................................................................... ~ ............................................. · ...... ···8D· ·· .. ··· .. ···· .. ··1··:·207 ................................................................. -.............................................................. _ ................. _ ......................................................................................................... . 

....................................................................................................................... ········· .. ····coeffiCient··of\ia·rlatlon ................. 1":"2" .................................... _ ................................................................................................................. _ .......................................................................................................... . 

............................................................... _ ........................................................ ··· .. ······· .... ···_··· .. _ .... ·····_· .. ···· .. ·····Skew·i1 .. ess .. ···· .. ··········1·3317 

Relevant UCL Statistics 
........................................................... ······· .. ··············_·Normai"'"6fs"irfbuiTo·n···Tesi····· .. _ ................................................................. _ ................................. -............................. ···· .... ··· .. Togn·o·rmafbistri"iJuiioo··Test"·· .. ·· .. · .. ······· ............... _ ...................................... .. 

:.:~:~.: .. : .. ~::::::: .. : .. :::.:::: .. :::~~:::~:~::~.~~ ... : .. ~:~:~::.: .. :.-. .. ::::: .. :~~~.-.::~:.=~~~~.~:~~~::~~!~··~~~~~~:~~~~~~~~:I~-.-.-.:·-.::·· .. ?~·~?~ ..... -.-.:.-.:.:~:: .. :~~:~~::~: .. :::: ... ::::-.:::: .. ::-.~::.::::.:.-..:::.~~~~:::.:: ..... -.-.-..~: .... : .. ~-~ .. ~~~~~~::~~:~~ .. !~ .. ~~~~~~~~~~:~~I:·:·-.·:·:·::-. .. ·?·~~:~·~·:-.: 
Shapiro Wilk Critical Value 0.918 Shapiro Wilk Critical Value 0.918 

·· .. ·· .... _· .... ··· .. ·············· .. ··· .. ······ .. bata···n·oi··NormaTat·S%···Sign·lti"c .. an·ce··Levej"······· .......................................... ·················· .. ··· .. ·· .. ·· .. ·· .. -.... "[j"a"ia····notTo·g·no·rmafai'S·%···Siii"n·ifica·ncs·Tevef"""········_ .. _ .... ···· .. ··· ......... . 

.......................................................... _·· .. ······ .. ·Assum·i·nij·· .. N·orm·afbistrlbiiiion······· ...................................................... _ ....................................................................... ····Ass"lJm'ing"'Lognormaf6is·tributi·o·n··· .. ·········· .. · .. · ............................................ . 

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 1.894 

Gamma Distribution Test Data Distribution 
..................................................................................................................... ··· .. ····· .. ····"j("·sta·r· .. {bia·s .. corrected)· · .. ·· .. ···· .. ···0·:8·:3"1····· ·_··_·························o,ata··do .. noi·foilow .. a···bi·scerniib .. ie··oi"stri·buiio·n··'Cojjsj""'· .. ···· .. ···_····_··"""" 

........................................................... ···_················ .. ······ .. · .... ·· .. ·····Adjusts·ci"L"eve"i""ofS'fgnlfi'cancs' ················OJ)"39S 1 ................. __ .......................... _ ............................................................................ ··_ ........ ·•·••·· .. ······95%···cL"T"·"UcL· ········ .. ···· .. · .. 1":·3·S·3""··· 

............................. _ ............................. ···· .... · .. ·············· .. ···· .... ····· .... · ...... ·AdTustsa .. ·chi"'Sq'ua'rs"vaiu's' ············2·6-:-i3·9···· .. ··· .. __ ....................................................................................................................... ········ .. ··-95%· .. J .. ac·kk·ni·fe···UcL· · .. ··· .. · .. ···· .. ·1":-3"69 .. ·· .. 

! 95% Standard Bootstrap UC 1.353 
.............. _ ............................................................................................................. _ ...................................................................... ! ........................ _ ............. + .............................................................................................................. _ .................... _ ........... _ ................. _............................................ . .................................... . 

Anderson-Darling Test Statistic! 2.142! 95% Bootstrap-t UCL 1.559 
....................... -...................... _ .......... _.··· .. _········· .. Ancfe·rson=6arli"ng···5% .. ·Crl"tlca"('I"ai·u·sl···············'0577····j .. · .. ········ .... ··············· ....................... __ ..................................... ········ .. ······ .. ··95O/~·· .. HajFs .. Bootstra·p· .. UcT.1 ········ .. "1":396····· 
.............................................................. ···· .. ········ .. ·· .... ····Ko"lmo .. go·rov·:·s·m"irnov·Ts·st .. 8tatfs·iicl"· .. ·· .... ·······O·:2·S4···T·········· .. ·········· ................ _ ...... _ ........... _ .............................. -.· .... 95% .. ·Fis·rce·nifie-Booistra·p···UcLr···· .. ··· .. ···· .. 1·j·3········ 
............................................................... "'-""i(oimog'o'rov=Smlrn'ov"s'%"'Crliic'a"lvai"u'er'"········ .. 0·:·1·8· .. ·· .... 1"·· .. · .. ·········· .. ···_··········· .......................................................... ······ .. ··············-······~j"S·% .. ·BCA···Bootstrap .. ·"UC·CT················1":·4·S9 .. .. 
.................................................................... _ ......................................... _ ............................................................................................................. \... ....................................... + ................................................................................................................. __ ..................................................................................................... j .......................................... . 

Data not Gamma Distributed at 5% Significance Level! 95% Chebyshev(Mean, Sd) UCLI 2.008 
..................................................................... _ ......................................... _ ............................................................................................................ , ............................................ ! .............. _ .................................................................................................................................................................................. _ ......................... ~ .......................................... . 

I! 97.5% Chebyshev(Mean, Sd) UCLi 2.463 
................................................................................................................. _ .................... _ ....................... _ ...................................................... ...! ........................................... j ...................................................................................................................................................................................... _ ..................................... j ........................................... . 

Assuming Gamma Distribution j 99% Chebyshev(Mean, Sd) UCL! 3.358 

... ~ .. :::.~::~:::.: .. ~::: .. :-.:::~ ..... : .. : ... :: ..... : .. :.::: .. : .. :.::::::::: .. ~~.: .. -.:.::~~~.~:::~~~:~~~~~~~ ... ? .. ~~~~~~:9..~·~:l[:.:.:::·:· .. ~:~:::·~:~·::.·::::L·: ...... ·.:: ..... :: ...... ~::.::.: .. : .. :.~.~ .. ~~:~.:.~ .. :~ .. :.~~ .. :: .. :.:~~::.:.:~: ..... :.:.:.::-.-.:.: ... : .. ~~ ... :~.:.~: ... ~::: .. :.::~-.~::.:::~~~:.:.:~:-..::-..::.: .. ::::::.:::.~ .. : .. :::l::··-::::::· .... :·:.::·: .. ·::::.::-.·:.:· 
95% Adjusted Gamma UCL 1.47 \ I 

.......................... _.-............................ - .. _ ....... -.. _ ...... _._ ............................................... _ .. ---· .. ·-.. · .... ·· .... · .. ····· .. ······ .... ·-¥ .. -·-··-··----··--i·· .. ·· .... ···· .... ·· .. ····_ ...... ·· .. · .. ···-l· .. ·--··· .. ···· .. ·· .. ··_···R ............... _ ... -.. _ ............ _.......................... . .......... _ .. _ •. __ ..... _ ................... ___ ._ ... R ........ · .... ·· ...... ··1··_·- ....... _ ... -...... _ ...... _ ... 

I i _J 



Result or 1/2 SDL (chrysene) 

General Statistics 
...................................................... _ ............................................................. _ ............................................................... , ............... · .... ····· .. ··· .. ····T· .. · .. ·· .. ······ .. · .. · .. · .. ·········· .. ·T·· .......................................................................................................................................................................................................................... 1""' ....................................... . 

Number of Valid Samples! 48 I Number of Unique Samples! 39 
................................................................................................................... ; ........................................................................................................ J ....................................................................................................................................................................................................................................................................................................................... . 

Minimum 0.00371 Minimum of Log Data -5.579 

.................................... , ..................................................................................................................................................................... ~.:.~.~ .................. ,~.:.~.~ .. ? .. J ................. , ........................................................................................................................................... ~_~.~.~ .. ~~ .. ~.~.~ ... ~.~~ ............ ~.~~.~.~? ......... . 
Median 0.00771 SO of log Data 1.845 

.~.::.:~ .. :.~.::.::.:::.~.~~:~:: ..... ::.: ... ~ .. :.:: .... : ... :.:::.: .. :: .. : .. ::.: .. :.: ... :.::: .. ::: .. ::::.::: .. ::: .... :: ...... :~ .. ::.::.:.:::.:~:.:::: .... : ... :: ...... :::.:.::.:: .. ::~ .. ~~::·: .. ~~~~:1·:····~·· .. ·: .. :~::·? .. ~~~·~~1 .. ~~~ .. ~ .. ~:.:'.::: .. :.::::'.: .. :",':":"::.:::':":':::.'.:'.:'.:::':":~'::.':.:::::':.::::":::~::::~:~:'::":.~:::."::~:":: .... :::.:::.::::.::: ... :::.:.::::.:.: .. ::: .. : ..... :.::.::::· .. : .. · .... ·:T···::·: .. :·:··::: .. :::::···::::·:·::··:·: 
Coefficient of Variation 3.295 1 I 

............... , ........................................................................ \ ......................................... , ........................................................ _ ........................................................................................................................................................................................................................................................................... ····· .. ······1!······ .. ·_········ .. ······ .. ············· 
Skewness 4.448 

................. ~ •••••••••••••••••• _._ •••• _ ••••••• _._ ... ............................ _ ............... _ .................................................................... __ ................ __ ............................................................ _ ••••••• _ •••••• __ ......................... m ••••••••••••••• m ............................................ _ .... _ ..................................... _ .... _ ............. _ ....... _ ........................... _ .............................. _ ............... , ••••• _ •••••• 

...................................................... -............................................................................................................................ · .. ············· .. ····· .. ···· .. ····Reieva·ntTji5Csia·ii·stlC5···· .. · .... ·· .. ····· .. ········· .. ·········· .. ·············· ............................................ _ .. _._ .............................................................................................. . 

................................................................. - ........................................................ , .............................................................. .,. ................................................................ ····· .. ··1··· .. ···,··········· .. ····· .... ·· .. ··············· ...................................................................................... _ ....... _ ............................................................................. _ ............................ . 
Normal Distribution Test Lognormal Distribution Test 

..................................................................................................................................................... _ ................................. .,. .............................. ] ................................................................................................................................................................... _ .......... _ ........................... _.................................... . ...................................... . 
Shapiro Wilk Test Statistic 0.344 Shapiro Wilk Test Statisti 0.809 

........................................ _ ..................................................................... -.-............. - ......... ~ .................. -.... - .................................................................................... _ ........ _ .................. _ .... - ...... , ............................................................... -........................... _._ .. _ ...... __ .... _ ...................................... -.......................... . .................... -............... _ .. . 

Shapiro Wilk Critical Value 0.947 Shapiro Wilk Critical Value 0.947 
··············· .. · .. ·········· .. ·· .... · .. ········ .. ·Oata···n·oi"·Normai···ai"·S%· .. slgil"ifi·c .. iin·cs··'CeveC···· _ ....................................... ·-··· ........ · .. ······· .. · .. ··············"6·ata····notIo·gnormai"atS·%· .. Si·gn"iflcanc·e·"Lever·············· .. ·· .. ··· .. · .. ·· .......... .. 

...................................... -............................ ··As~ili"mi'ng···Norm·arbistribution···· .. ·············· ............................... _ ............................. _ ................................................ ·· ... As·su·m"ing··Loiinormaf"6istrfb"li"ii·o·n ..... ········ ...... · ................................................ . 

-=~:==~~-=-~:::~~;;~~~~~~~i:~~~~:LI=~:?}~~--::==:::=::=~:~~=:~=;;;~;b;s~:~=(!:~~~F~~ 
.......................................... , ................................................................................. ·····95%"I\dIus'te(i:cCffJ"cLr····· ...... ··O·:4sy· ............................................................. ·············· .. ······ .. ···9i:5·O/~· .. C·hehyshev··"(MvLiErucL ·· .. ··········· .. 6j"s3· .. ·· 

-===~===~-==::==~=~~~~=~~==:~~~~~~=~~==~=~Jl,=-::=:-=~=:::==:=:~~-=~=~~====~==~---:~~-Gamma Distribution Test Data Distribution 
............................. --.... -............................ -........................................................... ····ksta·r·(bias·co·rreetEi .. Cijf'······ .. ····o·:·:2"9·1 .. ···· ············· .. · .. ···············"[5a·ta·-do· .. not·¥<)"i1ow· ... ,iOis .. cern·a"b"ie··O"fstrl·bu·iion···(O·jjsf············ ................. . 

~~~=====~=~:~:=~==--~~=:=====~~~ll,=~_i~l~= =~~:~~:~:===~~========:=~===~~-::=-===~=~=-Approximate Chi Square Value (.05) 16.88 Nonparametric Statistics 
..................................................................................................................................................................... , .. , ............................ ,................ .......................... . .................... _ .......................................... _ ..................................................................................................................... ······· .. ··············· .. ···r .. ······ .. · .. ·· .. ·· .. -.... ···· .. · ..... , 
..... ...... .......... Adjusted Level of Significance I 0.045 95% CLT UCL, 0.387 

=:~:~~~~===~~=:=~-==:~i~~~~~~i;i~~~~i~:=~~ =~=:~:~:_~:=:~:~~_=====-~==~~~~~~~~I~:~rr 
........ ..... Anderson-Darling 5% Critical Value! 0.864 I 95% Hall's Bootstrap UCL 1.021 

........ :~ ..... :::: ...... :.: ..... :::.:.:::.::::: .... ~:: .. :.~: .... ::: .. : .. ::.:: ... :.: .. :~~~~~~~~~.~~~=.~.~:~.~~:~~~~!~~~::~~t:~~~~!~:I:::···:::::-. .. ::?:::~·~~::·I.: .. ·:::: .. ·::.:::::~:::.-~:::~ .. ~::: ... ~.::.::.::::::::::::~::::.~:~:.~:::: .. :: ..... ::::::::~~~~:::~~~~~~~ .. ~:~~~.:~~~~~~~~:~~:~~~l:·:::"::"~·:·?'~~~~"·" 
Kolmogorov-Smirnov 5% Critical Value 0.139 I 95% BCA Bootstrap UCL 0.484 

:==~=~=!==~~~==:=~-~~~:==::=I::::=~f:~~~~ __ ===~~==~[;~1;~~3~;E];:: 
Assuming Gamma Distribution ! 99% Chebyshev(Mean, Sd) UCLj 1.244 

95% Adjusted Gamma UCL! 0.365 ! ! 
.............................................................................................. _ ................ -............................................................................ _ ..................... ; ....................................... ..l. ....................................................................................................................................................................................................................... ~ ....................................... . , i ! 

............................................................................................................................................................................................................................ ..1. .................................. _ ..... ~ ................... _ .................................................................................................................................. _ .............................................................. 1.. ........................................ . 

........................................................................................... ~.~~:~.~!.~~ ... ~.~ .. ~.!~ ... ~.~: .......................................................................................... ...1 ............................................................................. ~.~= ... =.:.:.~ ... ~~.:..~y..~.~:.~._~.~.=:.~.~ .... ~.~.? ... ~~.= .. I .................. ~ .. :~~~ ... . 

·Resl"i"iior· .. 1I2·SDC·{co"balt)········_···· .. ············· ............................................................................................................................................................................................................................................................... _ ..................... _ .................................................................................................................. . 



~~~~~~~;~~~~~~:~~~~~~_~~;~~~~~;i~~l~-=~i~~~~~~-~~-~~~~~~~~~~~~~~~~;r~;~~;f~~~~~-~ 
.............................. " ................................ " ......................................... " ........... " ........................................... " .... _ .. " ....... ·,,· .. ·····-~,,:,,~~·l .. ·· .. ··· .... ·····~·:·~·?·?··J····,,···· ................................ " .................................................. _._ ................ " ................................. ~.=.~.~ ... ~~ .. ~.~~" .. ~.~.~~.I ................... ~ .. :.~.~ ........ . 

Median 7.29! SD of log Data 0.223 
............................................................................................................................................................................. ······,,··········,,·················s·o" ··················1··:·40·8 .. ·· .............................................................................................................................................................................. " ........................................................................................ . 

................. ................................................................................................................ ····Coeffl·cleni·of"\la·rla·ti·on· ······· .. ···· .. ···O·:·20~i·· 

......... _ ............................................................................................................................... _ .......................................... - .................................. ····················,,·,,··· .. · .. ·· .. ··· .. i .. ···· .. · .. ···· .. ·· .. · ............................ " .......................................................... " ............................................................................................... "··· .. ········ .. ··1'····· .. ······ .... · .... ·_· .. -·· ........ ·j 
Skewness -0.339 

....................................................................... " .................................................................................................................................................... L. .. " ...... " ......... " ................ ~ ................................................................ _., ..... , ............................. _ .................................. _._ ............... __ .............................. _ ....................... , ..... _ .................................. j 

Relevant UCL Statistics 

:===::::~~~::=~==!==!;;~~~~~~~~~I-~=~i~;~:IE~~====:=:==~~~~=~~f~~~;~~~~;i=i~~i-
Shapiro Wilk Critical Value 0.947 Shapiro Wilk Critical Value]! 0.947 

·· .. ······,,··············· .. ··· .. ··· .. ····D"ata··a·ppea·i .. No"imaf .. ai··S'%"·S·iij'n"lfica·nce·"Levei .. ···· ...... ··· .. ····· .... · ............... ···· .... ·········· .. ···· .. ·· .. ·· .. ······ .. · .. ·"6ata··not""Log·iio·riT1"af"ai"S'%"'S'i'g'n'ifica'n'ce"Levei" ........................................... . 
............................................................... .................... _.~._ ....................................................... _ .................................. _ ................................................................................... _ ... _ ••••• _ •••••• "/' ••••••••••••••••••••• ""' ........................................... , ............................. M ......... _ ................................... _ ............... _._ .. __ ._._._._ .. _ ....... _ ........................................ __ ............. . 

................................. _ ........................... ., ........ ·· .... ····Ga .. m·ma···D·ist"i"ib"litl·o·n-Tesi .... ·· .. _· .. · ...... · ........... ., ....... ., ........... ., ........ ., ....................... _ .. _ .............................................. · .... _ ...... ···· .. ·········-Oata·-6Tstrlbu·iion .. ·., .. _··,,· .... ··· .. "" ...... " ............................. ., ... _ .... _ ..... _ ............. . 

............ _ ......... -............................................. · .. _··· .. ·· .. ····· .. ···· .. ·· .. ·····, .. · .. ·· .... ·_ .. ·_·· .. j(··star{bTas·co·rrected)"r· .. · .. ····2T:·0'3·· _············,,·,,···· .. ····· ...... .,· .. O·aia· .. a·ppea·r··Normafai"·S%· .. Sl·g .. ni"iicance'Tevef ...... ········· .... ·· .. · .. ········· ..... .. 

~~-~~;~~~~~~~~;~;~~i~i~~~~g~;~~~~-~~~~~~i~~~~~~~~~!~~;~~~ 
Adjusted Chi Square Valuel 1912 ] 95% Jackknife ucq 7.318 

::::::===:~:=-::=:::=-~=:;;;~;;~~~I~~~;;;~:~-~6;~::C:==:::=:::=::=~::=~~~~~~~~~~~~1~~[=~i~~~ 
................................ " .......................... ···· .... ···················Anderson·:Oarli"ng .. S%"c·ritic·al"\J"aiueT················O'j4S···· .... -............ " ........... _" ...... _.-.......................... ······ .... ····· .. ·_············ .. ······95%·· .. H·ali'i·s .. ·Bootstra·p···U"C[ .. ··· .... ·· ...... ··7:"3·0"f·· 
.......................................... - ....................... " ... -.-.................................................................... " .......................... _ .... _ ........................... ····T ...... ·· .. · ...... ···· .. ···· .. ···· .... ···· .................... _ .............................................................................................. " ................................................ "........................ .. ................................... . 

Kolmogorov-Smirnov Test Statistic! 0.15 95% Percentile Bootstr 7.294 

----------~~~~~;~~~ .. ~~~I"~~~r-ri]~~T----------------~~~ .. ~~pUCL 7~~ 

······ .. ········ .... ·· .. ·····Da'ta···j1·ot·G·am·m·a··"j)"i"strl·buted·at·5·%··~ig .. n·ifica·n·ceT:evef" .. ··············· .. ·····r·············· .. ··· .. ·· .... · .... ·· .. ···· .... · .. ··· .. ········· .. ··· .. ····· .. ···· .. ·· .. ··· .. ····9S%···C·hebysh"ev("Mea .. n: .. ·SdrLj"cLr·· .. ······ .. ···7"j~·Er3 .. · .. 

:-:=:=-:::::~~==~;;~~~~~~i~~;~~:=~l~-=~=~=l===~~=~~~~=~=~~;~~~~~~~~;~:~~~==~~~: 
95% Approximate Gamma UCL 7.3531 I 

--------------------------95%AdjjjsiedG,i;i1ma-uci----7.365- --------"-----------------------------------------r----------

:::~:~~:======~~=:~~~~;~~;:~~~_;===~~J--~-~~:-::::~-~ ~~=~:~~=~=~==--=~~~-=-~~~;;~;;~~;;~;;i~~~~T=~-~~;; 
............................... _ ............................................. _ ..... "" ............................................................. _ .............................. _ ..................... _................................. . .. _ ........ " ...................................... _._ .............. " ..... " ................. " ................................................................................................................... 1. .................. " ................. _ .. 

·Res·lJ"iior .. ·1/:2"s"DL··{c·o·p·perj· .... _······ .... ········" .......................................................... -................................................................................................................................................................................................................................... _ .................... " .................................. " .............................................. .. 

General Statistics 

........................................................... ····· .. ·········· .. ····· .. ·· .. · .. ·,,-· .... R·aw···Staiis"t"ics .. ··· ............................. _ ... _ ............................... ···· .... ·········· .. ·········r················· .. ··· .. ········ .. ························· .. ······ .. ··-To·g4ran·sfo·rnl"ecfS·tatlsti·cs···· .. ·· .. ···· .... ··············· .. ······· ....................................... . 

....... -..................................................................................................................... -.................. - .................... ····Mi·nTm .. umT· .. ···· .. ··· .. S·:·44········l .. ··············_ ....................... _ ................... _ ................... -.................................. ······ .. ·M"i"ii .. i"mum· .. of"Lo·g· .. 6atar· ········· .. f:-f:i·94··· .. 
iiI 



~Sil~~L.;;:Li2:2t;;:2..i~~+~::i>·.·'!::l,.J~.·.·· .. j~~f·r .. ;: .<"l .. j;,;'c".. I un,' <'" _,'~ ',,': 
49 Maximum of Log Data I 3.892 

......................................... n ................................................................. n .... •• ........ ··_·-Coeffi'cyeni·oi'Varl·ationT·-........ · .... Oj58S·-l .......... · .......... · ...... _ .... _··-.......... · .... · .......... · .. ·· .... · ........................................... __ ............ _ ................................. · .............. · ........ · ........ · .. _· .... r ...... _ .. · ............ · .. · ........ .. 

.................................. _ ................................................................ _ ............ · ...... · .. · ................ · .... · ........ · ...... ·· ...... ·Skew-ness+ ............... 2·j·]·rt .. · ........ · .......... _ .......... ·-.... ··· .. · .... · ...................................................................................................................................... -.................. J .......................................... .. 

............................................................................ _ ................................................................ 0-........ __ •••• _ •••.•••• _ ........................................ _ ........ t .... _ ......... __ ........ _ ........... j ........................................................................................ _ ................................................... _ .. _ .............................. __ ............ -.. _ .............. _ ................................................... . 

Relevant UCL Statistics 

:.:.:::::::::.:.::::.::::.:.: .. :~.: ... : .. ::.:::::::.::.::.: ... :.::::.: .. :::.::.:.::~~~~~:: .. ~!~:~~j~~.~~~~:~.:.~~~:~::::::::::·::·::: .. ::::·:: .. :·:·:·: .. ·l .. :::~·: .. ::::::.:::::.:.: ... "::.:::·::~I:::·~.".:·::·:::::.:::::·:·.:: .. :::.: .... :: .. ::::.: .. : .. ::.~:.:.::::::~.~~~~~~~~~ ... ~!.~~~~~~:~~~~.::!.~~~:: ... ::.: ... : ..................... ~ .. :: .. :.:::: .. :::::~ .. :::.:: ... : ... :.:: 
Shapiro Wilk Test Statistic. 0.755 i Shapiro Wilk Test Stati' 0.95 

....................... _ ...... _ .......... ·w.... .. ........................................ _ ....... __ .......................................................... " ................ " ............... ..................................... L ... _ .................... _ .......... _ ............................ _ ......... _ ..... _ ..... _ ................................................................................................................................. , .. . 
Shapiro Wilk Critical Value 0.947 I Shapiro Wilk Critical Value 0.947 

· .. _ .. · ................. · .. · .. · ....... ·· ...... ··Data .. ri'oi·f'j'ormaT"at .. S%··Slgilifi·car1'ce·Iev·eC .... .......... · .. ·-·· .... · .... · .......... r· ...... · .......... -· .... · .. ··"·O·at8· .. appeiir .. Lo~inorm·aI .. at .. S% .. ·sjgilTfi·cailce .. Levef" .... · .. · .... · .......... · ...... . 

.. " .. · .. ·" ........ · .. · .. · .... ·· ..... · ..... · ...... · ...... ·· ...... · .... Ass·ii'mfil·g·N·oml'al"D'istrl'b'utlon·· ............. ···· ........ ·· .. ··" .. "" .. _·· .......... · .... · .... · .. · .. · ........ · ............ · ...... · ........... · ...... · ...... ···As·s'lJrnlng .. Iog·normaf'oistriiJ'ii'iiO·n· .. "· ...... · .. ·" .... ·· .. ·· .... · ................ · ............... . 

.................................................................. _ .................................... ·-.... -...... ·· .... ---9·So/~ .. Stud'e·nt;s·:t .. ·UC"Cr· .... · ... 1· 6.5 ............................................................................................. · ........ · .......... ·· .............. · .. · ........ · .. ·· ...... _ .. -.. SS·%· .. H:UC"C ...... · ...... "1'fL3f ...... .. 

~~~~~~~-~~~~~~s;i~~~i-~iii-l~==~~:~_~~~=~~=!~;ii~~{~~~~~~~ 
.................................... , ...................... '' ................ _ .......... __ ...... " ............... _ ................... _ ....................................................... _ ................. _ .................. L ............................................................ , .................. " .............................. " ..... _ .......... _ .............. _ ................. _ ............................................................................ .. 

-----------------~~~~-"-~~~~~~rn(;~~~COm;cted)-4.055-t-------DataappearL~~:~~:~~ij;;ffiCa.iceIevef------
............................................................ __ ..... -............ _ ...... _ .. · .. · .. ··· .......... · ...... · .. ·,,· .... · .... · .......... ··· .. ·Theta··Star .... · ...... ·· .. ·3·:·S·7"4 .... • ...... · .. · .. · .... ·_ ...... ··· .. · ...... · .. , .. · ...... · .. , ................ - ..... _ ......... -.... , .................. -........................... -........ ---...................... -....................................................... .. 

nu star 389.3 
.... · .... · ............... · .... ·_ .. ···_ ........ ·· .. · .......... ·_ .. · .... ·Approximate·chi"Sq'lja·re··V-aTueTo5r ...... j4~r6 .. · .. ·· .. · .. ·_ ...... · ...... · .................. · .... ·" .... · ...... " .. ·_ .. · ........ · .... -Nonparametric··Statistfcs· .... ·-··· ...... ·· .. · ...... ·· .. · .... · .... ·· ........ · .... ·· .. · .......... .. 
....................... - ............................................. - ........................................................... -_ ... " .......... _ ................................. - ... - ........... - ......................................... _ ............................................................. - .......................... - ... - .. - ............ - ..................... - .................................. - ........ '1' ........ " ............................ . 

Adjusted Level of Significance 0.045 95% CLT UCLI 16.51 

:::: .. :~:::: .. :: .. :.:::: .. :::: .... ::: .. ::.::::::: .. ~: ..... ::~ .. ::.::.::":: .. "": ... ::: ... ,:.::,, .. -.~:::~~]~~.~~~.~ .. :~:~.~~~:~·~~r.~"~~~~~1·::·:: .. ~~~:·~-.: .. :::· .... 1:·~~:·:·::· .. ·:· .. :·.:~:~::~-. ..... :::::~~~ .. ~.:~~::: ... ~~:.::::~~--~:::~.-. .... :~~: .. :.--~-.~~:::::: .. :: .. :::,,:~~~ .. :~~~~~~~~~~~~.~~ "::.:.":~.~~:~~::~:~.:~'::: 
95% Standard Bootstrap UCL 16.5 

.... ::.:.:: .... :.:.:: .. : .. :" .. : .. ,,~:::::.::,,:::::.:: ...... : .... ~:"::":.::':~~"~.'~.~'''~~~.~~~~=~~~:~~~.:!~~~''~.~:~~~~!~~: .. :: .. ~~:~:·~:·:·~:~~:.::·lr:::: .. ::: .. ::::: .. ::.: .. :: .. :,::~::.:::.:~::: .... ~::::::~.: .. :::: ... ::.::: .. ~:~ .. ::.:::::::: ... ::·:.:::::::::·: ... ~~:~~~~~:~~~~E~~~~: .. ~~:~. : .. :: .. :: .. ~~.~:~::~ .. ::.: ... : 
Anderson-Darling 5% Critical valuej 0.753 95% Hall's Bootstrap UCL 17.64 

==~=-~=~~=_=~;~~~~~~~;~~!~E~~E~~~E~=~~:=~:::=::=-:~~5;~~~~~~11:~;EE 
Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 19.83 .......................... " ..... , ................ , ............ _ ............. -...................... " ............... _ ........................................................................ _· .... -r-·· .. · ............. -................ ' .. · ................. · .................. "' .......... · ... ···· .. · .... -.. -··· .. 97·j5·o/~ .. ·cheby·s .. ileV'(M·s·iin: .. ·s·d)TiCLj· .... " .... ·2·2·:i4· .. ··· .. 

______________________ ~§~~;~;;~~~~:~_~~~i_~::37 ------------------------------------------------1-------

i I ! .......... _ ....................................................................... " .......... -.~.-................ - .. - ............ - ...... - .......... " .......... - ............................... " ................................ '1" .................................................... "" ........................................... - ........... - .... " ..... " ............................................................................. ~ ......... - ........ ".-.-.. - .... .. 
Potential UCL to Use I Use 95% Stu~ent's-t UCLj 16.55 :.::.: ... ::::.:.::::: .. :::.::.:::.:::: ... ::::.: .. ::: ...... :: ....... :.::: .. ~: .. :.:.::: .. ::::::: .. :: .... ::::.:-.: .. :::.~.~::.~ ...... :::::::::: .. ,,:.::: .. ::::.::::.:::: .. :::::':::::::~::··:·:::::::::·:::·:"::· .. :·:·~· .. :::: .. : .. ·:,, .... ::·:·:: .. I=.::-==~=-=::::==~=:======:o::~~~~~:~:~i--=~:~:= 

........................................ _ .............................. _ .... _ ................... _ ..... _ ..... ~_ ... _ .. _ .......... _ ........ _ ................... _._ ........................................... _ ............................. " .......................................................... _ ...... _. __ .. ___ ............. _ ......... _ .. _ .......................................................... ~ .............................. __ ... __ .................................. t_ ...... _ .................. _ .......... _. 

General Statistics 

..................................... _ ..... "" ............................................... -·R·aw· .. Statlsiics ........ · .......... · .. · .... · .............. · ............ ·· .... · ........................................ 1" ........................................................... · .... · ........ ioii:tr~in·sformecfStati·stics····"··· ...................... _ .......................................... .. 

l·[~~·:~~:~·:·?:~~··:·::::: Maximum i 2.91! Maximum of Log Data 1.068 
.......................... " ............................................... --............ " ............ _ ..... _ ......................... -... -......................... -.................. _.-....... + ....................................... ) ........... _ .. -....... -.... - .... -........................................................................ -........................... · .. ·· .......... · ...... _ .... · .......... · .... · .... " .. · ........ 1·· .. ··· .. · .. · .. ···-............. " ... .. 

Mean! 0.203! Mean of log Data -3.828 
............. " ............................................................................................................................ _ ................ _ .................................. - .................. j .............. " ........................ ~ ..................... --....................................................................................... _ ...... _ ........ _ ...... _ .. _ ............... _._ .................................... " .. , .................................... -

Median! 0.01881 SD of log Data I 1.8 



Relevant UCL Statistics 
..................................... -................... ··············· .. ·········Normafijls"tri"buti·on···Tesi·· ......................................................... -.·············· .. ···r································· .. · .. ··········· .. ········ .. · .. -····Iog .. normaf"Dlstrlb"uiion··yest· ...... · .... ··········· .. · .. ····· .. ······ .. -················ ................. . 
............................ -..... _ ............................................. -......................... -............................. -................................................................ -.. -..... _ ........................................... ..J ............................................... -...................................................................................................................................................... ····-······· .. -···1·····-··············-··············· ..... . 

Shapiro Wilk Test Statistic! 0.355 I Shapiro Wilk Test Statistic 0.83 

:.~~:.~ ... : ... ::::.:.~~: ... : ... ::.~-~: ... ::::.:.:~ .. ~ ........ :.:~::.: .. : .... ~.~ ... :.: .. ~~~.::::: ... ~::.:: .. ~:~.~:~~~~::~~!~:~~~i:~:~~~:~·~~~!:~·~:t···::·· .. ···:·?:·~:~?:~:l[.:.:::.:: ... : ... : ... ~.:::.: .. : .. :: .. : .... :: .. :~ .... : ... : ..... ::.: ... :: .. : .. :: ....... ::: ... ~ .... ::.:::~:: ..... :.:~.~:~:~~~_~ .. ~~~~::~~_i.~~~~:i:.~~ .. ~~~~I::·· ..... : .. ~:~:~~?::::: 
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

... -.......... _ ..... _ .................................. -.¥ .... _ .......................... - ............... __ ....•............................................................ _ .... _._ .... _....................................................................... . .......................... ,-." ............. _ ......................... ~ .......................................................... _ ..................................................................................... ~.~ ..... ~ ............... ~ ..................... - . 

................ -..... _ ........................... --............•..... _ ..... _ ........... - ....•... --........... -.. --.-......... - ............................................... -...... -....... _ ................ -............................. -/ ... -............................... -............................................................................... _ ....... -_ ........................................................................... -............................................ . 
Gamma Distribution Test Data Distribution 

........................................................ _ ........... __ ...... _ ............................................. ····k··star··(hi"as···co·rrecte·d) _····O'·3C)"2···· ·················-···············f5~ita··d"o .. ·noi·foi"iow·a··Disc·ernahi·e··6istri"buiio·n .. ·(0"~Osf··· .... ··········· ............ . 

... :~.:: ... :::.:.:.:.~.~::~.:~ .. :-. .. : .. ~::::~::.:.~-..:~:~.:~ .. :~::.::-.:::~:.~:-. .... :::.~::-..::::: ... : .. ~~ .. ::.-. ... : .... -::: .. ~:::~:: ...... ~.:.: .... :.::.:!.~~~~~-.:~~~~ ::-.:-.:·:::-.::·:?~::~?~-.::~I::·::-. .... :::::··:::···:·::··::: ... :::.:.::~.:.-.::~.:-.-. .. ~ .... ::-.:.:.~:::::-..::~:~::.:.:~ ... ~-.:=~~-..-..:~~::.~:-.:~:~~ .. ~:::-.:::::-.~.:::~::~:~~.-.-.::: .. ~~::~::.~.: .... :-.-.:: .. :::::.: ... -.::::-.:-..:::.:::-.:-. .. ::: 
nu star 29.01 

................ -.. -...... -................................ ·····················Ap·p·roxlmate··ctiTSquars .. ·\ii3iue"(·· ··· .. ·····fi52········· ................................................. -.......... ··········-·············i~J"o·npa·ra·m·etric .. ·Statisiics .................. _ ................................... -........................ -

:::-.::-.::~:.:-..: .. :: ... -.: .. -.-.:::.~:::::~::~~-.::.-..~~~-.~ .. :~~~-.: ... -. .. :-.::~~!:~~~~:~:::~~~.~T:~~~~i:~-'~!!,~~~~~~' ... :.:::-.::::::.:::?~:?~~~ ...... :: .. ~:=::::~.:: .... : .. : .. ~-.:-.::.:::.::.:-.-.::::.:-.:-.: .. -.-.:-..:.:::~ .. :::~~-.:~:~~:-.:~.~::~ ..... :::::::::-.: .. ::.~:::.-.:.:: .. :~~~~~~~!.~.:~~-.~: ·::::-.-..·-.:-.··?:·:~~2~-.-. 
Adjusted Chi Square Value 17.44 95% Jackknife UCL 0.354 

..................................... -......................... _. __ ......................... -............................................ _ ..................... _ ... -._-................. ._ .... -................. _ ........... -............................... _ .......... -.. : .... ···· .. ········· .. ···· .. · .. ······ .. ············-·9SO/~ .. S"ia·n·iiard"'S'ootsira'p-licI" · .. · .. ··· .. ·····0.·356-·· 

=~=:===~~==:==~~I~~~;~~~~~~~~~~:II~~~~=~~~==:=~~;;~~;~;:=~1;: 
Kolmogorov-Smirnov Test Statistic 0.33 95% Percentile Bootstrap UCL 0.371 

.......................................................... ··········· .. ·koi·mogo·rov:smir·n·ov··5·o/~·cri"iicaf·vajue ············ .. ···6:T39····L.········ .. ·················-· ............ -............................................... ············· .. ··-······ .... ·g5O/~ .. B .. CA···Bo·otsira·p .. U6L -·· .. -······-·CJ":·42·r· 

······-··················-·Oata·-il·oi··Ga-iTi·m-a··6istrT6·u"te .. cf"at··S%··Si·gni"flca .. ilce·""Levei· .. ······ .. ··· .. ·· .. ·· .................................. -............... -.................... ···· .. ······· .. ········ .. ··-~i5%· .. ch"e·byshev .. {M·ea·n~·sd"fTiel ··················()":·S96···· 

:::~:.:.::.: .. :.:.:: .... -. ... :::: .. ::::.:.:.:.:-.::.::.::.: .. :::-. .. =:=:-.: ... :-.-. .... :::.-..:~:~-..-.-.-.-.::-.::: .. :.::~~-.:.~:.-. .... ·.~ .. :~~~·:~.:.-..-.:~::.:.:.-._.::_.: .. :.:~:~.:::~:I::· .. ·:·~:: .. :·.:-.· .. ~··~~:·::.·lc:··:::·.~-..· .... -.:::· .. ::-.-..::-..: .. -.::-. ..... :.:::::.:: .. ~:::.: .. :: .. ::: ... -.::~?:~~-..~~~~y~~.~~~~~~~:~~~~~?:.~~~.~ : ... :::.~:-.::.-?.!.~~ ... :.: 
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL, 1.1 

~~=~-~~~:~I=~~~~~~~~l~~~~~~!~~~~~-~~~~~i~~~~h~~i~]~I~;~~ 
·Res·ti"it-o· ... ·1/2···s·bCCdi"benzofura·nj--········_·· .. ·· .......... _ ......................................................................... -.. -......................................................... -...... -.. ~ ................................... -............. --_ .... -..................................................... -........... -............... _ .................................. -...... -..... -........ . 

General Statistics 

................................................ -- ... --."" .,-.-., ...... -................... -....... -.................................. -............ "-" .. ' . _· .. ····-1-· ..................... -................ -....................................... -.. --.--." ........................................................... --............. -
Raw Statistics Log-transformed Statistics 

.. .. ...................... -................ --., ......... , ........... -........ -.......... -.. , '" '" ............... " .... "."" ... -... - . ·r· . .... . ............. ·r·"· ...................... _.... ..... '"'' .. ... .......... . .. -........... -.. ..... ... .. . .... -.- ... -"'" ... - "".--" ... "--' ..... J ........ _ ...... -................ '. 
MinimumJ 0.0025 Minimum of Log Data -5.98 

.... -._ .......................... -..... . ..... , ............. .... ... .... .... . .... ..... ........... - ... "" " . ... .... ... '" ...•. ..... . ................ _ ........ {.. . . .. '" ....... -_ ....... -.......... _ ............. _ ..... _ .... _. ... .... ....... . ...... -' ................ - .... ................. .......... ... ... ..... '" ........ . 
Maximum 0.08 I Maximum of Log Data I -2.526 ............................................................................................................... -........... _ ............................................. -.... -...... _ ......................... -.............................................. + .................................... _._ ....................................................................................... _ ....................................................................... -... _-..... 1"" ......................................... . 

Mean 0.01391 Mean of log Data! -4.779 
......................................................................... -.............................................. -.............................. -.......... -................................................ -......................... -..... -....... i-............................ -.... --............................................. _ .................................................................................................. -... ····· .. ···· __ ····· .. · .. T···· .. ··········-············· .. ···'-'" 

Median, 0.00791 SD of log Data I 0.932 
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Coefficient of Variation 1.267 I ! ............................. -......................................... -.................................... --................................ -.................. -......... -......................................... ] .......................................... + ........ _ ...................................................................................................................... -.................................................. -.................................. .1.. ....... -................................ . 

Skewness 2.343 I ! 
.... -.-............... _ ............. _ .................... __ ... _ ............ _ .... _ .................... __ .......................... _ .. _ .......... _ ................................................................... _ .................. _ ............... .1.. ................................... _ ....... _ .... _. __ .................................... _ ....................... _ ....... _ ............................................... _ ........................................ !.._ ...................................... . 

Relevant UCL Statistics 
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Meanl 0.0018

1 
Mean of log Data -8.104 

~~~~~~~~~~~~===~:~=~:=~:===~~~~~~=r;~I:=====~~~~_===:=~~~~~=~~=~==:=~~~:==~6=:: Coefficient of Variation 4.664 I j ........................................... _ ............................................................... ·· .......... · ...... ·· .. · .. ·· .... · ........ · .... ·· .... ·· .... Skew·ness .. · ...... · ........ ·f5":·S4·1··· ( ........................................................................................ _ .................................................. _ .................................................. -....... , .. _ ......................... _ ........ . 
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.. nT.. m;I;t.\:~).·· ~. ·1 .. ·" .: ~ o. 1·.·mr\:,)'.~T:t"H 'L' ,'~ I ':...:. 
Assuming Normal Distribution I Assuming Lognormal Distribution 
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......................................................... , ...................................... _ ............................................................................................. nu .. sta·rl· ...... j4:2·j .... · ......................................................................................................................................................................................................................................................................... . 
............................................................................................................. -........................................... _...................................................! ._ ............................................................................................................................................... ~ ................................................................................................................................ . 

Approximate Chi Square Value (.0 1.88 Nonparametric Statistics . 

=~~~==~=~:~=~~=:=~~=~~~~~~~~t~~~~~1~i'-=~-i~~~: =~=~~=~==-~=~~~~~-=~~~=~=~=~=~~;1~~~~~~E~;~~ 
95% Standard Bootstrap UCLI 0.0039 

.................................................................................................... · .. An'derso·n:D"a·rli'il·g· .. Tes'i'S·ta·ii'siic ............ ··1"i·04 .... · ....................................................................................................... · ...... · .... · .. · .............. · .... 95·O/~: .. Bo·otstrap-=iTjcL· .......... · .. · .... 0:"0'1·47 

::~::=:::::::==::=:==:~~~~~;~~~~~~:~~~~f::~:: =:==:=:=:=::~=:~::::~~~9~~~~~~~~ ------~~-: 
.............................. _ .......................................................................... _ ................................... _ .... _ ...................... _ .......... ____ ........... ..1 ....................................................................................................................................................................................................... _ ......... _ ................ _ ................ , ........................................ . 

Kolmogorov-Smirnov 5% Critical valuel 0.138 95% BCA Bootstrap UCLI 0.0067 
.............................................................................................. ,. ................................................. _ .• _ .. ,._ .............. ,. ........ _ ........................................................................ - ................... _ .................................................................................................................................. _._ .......................... •· .... _ ........ T ...... · .. ·•· .. · ...... · ............ · .... .. 

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCLI 0.0073 
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Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

1 
0.0144 
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95% Adjusted Gamma UCLj 0.0029 
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General Statistics 

..... _ ......................... _ .............................................. _ ............. _ ....... _ ....................... _ ........... -.... _ ...... __ ...................... · .... · .. · .... · .. · .. · .. ·· ...... · .. · .......... · .................... ·r ............ · ........ · .................................................................................................................................... -... - ............................. -................................................................... . 
Raw Statistics ! Log-transformed Statistics ............................................................................................................. -................................................................................. · .......... · ...... ·· ...... l ...... · ...... · ........ · .. · .. · .............. j .. · ...... • ........ · ..................... _ ............................................................. _ ..................................... _ ................................................................... , ...................... _ •••• _ ........ .. 

Minimum 1.9700E-4 I' Minimum of Log Data I -8.532 
......................................................................................................................................................................................................... · .... · .... · .. · .. · .... 1.. .... · ........ · ............ · ........ · .. ·t .... _ ........ · .......................................................................................................................... _ ........................................................ _ ... _ ............... Jl .... _ .............. _ ................. .. 

Maximum I 0.01 I Maximum of Log Data -4.605 
............................................................................................................. _ ............................................................................................................ 1 ......................................... L .................... _ ....... _ ................................................................. -.................................................................................................................................................. __ ... 

Mean 0.00101 Mean of log Data -7.755 
.. -.................... ~ ..................................... -....... _ .......................................................... _ ............................................................. _ ........................................... __ ............................ . ... _ ....... -.................. _ ........................... ~ ........... -... -............ -..... -........... -...................................... _ ... , ...... __ .............................................. -. ................ ~ ......... ~ ...... ~ ...... . 

Median l2.8000E-4 SD of log Data 1.09 
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Skewness 3.106 I ............................................................................................................ _ ......................................................................................... _ .......................... _ ....................... J ......................................................................................................................................................................................................................................................................... . 
...................................................................... _ ......................................................................................................... _ ... __ ...... · ...... · .... · ........ Releva·ntTiCCS·tatlstlcs ...... · ................ · .. · .. · .............................................................................................................................................................................................. . 
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Normal Distribution Test Lognormal Distribution Test 
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Assuming Normal Distribution Assuming Lognormal Distribution 

==:-==_~~~~~;~~~~:!~i~~~~~~¥~=~=~~=!:~=====-~===~~=~~::~~~~~~~~~~;;~~[=~~; 
95% Adjusted-CLT ucLi 0.0017~ 97.5% Chebyshev (MVUE) UCL, 0.0016 
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Gamma Distribution Test I Data Distribution 
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Approximate Chi Square Value (.05) 43.3 Nonparametric Statistics 
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Anderson-Darling Test Statisti 8.68 95% Bootstrap-t UCL 0.0019 
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Kolmogorov-Smirnov 5% Critical Value 0.134 95% BCA Bootstrap UCL 0.0017 
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Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0043 
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:~~-=~~~~~:=~=~~==~~~!=~=~~~====:::=::~::=-=E~~~~~::_~::::=:~:==::===!=~==~==~==:::=====:: Assuming Nomnal Distribution Assuming Lognomnal Distribution 

95% UCLs (Adjusted for Skewness), 95% Chebyshev (MVUE) UCU8.2500E-4 

::"::::"~.:~:::"~""~.::":.::':.::::::.::::':.::.~::':::::::::"::::":::~:'.::~"."""':'::::.:::::::'.:':::':::~:~:~~~~!:~'~~~~~~~~!:~:~:~l ::=~.~~_it:::=:=::=::=::===:=~~~~~~~~~~~~~j~~~~~ 
95% Modified-t UCL 0.00131 99% Chebyshev (MVUE) UCLI 0.0012 

....................................................................................................................................... _ ...... " ............... _ .................................. " ......... " ..• " .. _ ..................................... 1" ................................................................................................................................................. " ...................................... _ ............................ , ........................................... . 

I 
.................... _ ............ " ................................. _ .............. _ ................................................. _ ................. _ .............................................................................................. { ............................................... -................................................................... " ........................ " ................................... -.......................................... _ ...... _ ................ . 

Gamma Distribution Test ! Data Distribution 
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.................................... " ........................................................................................ _ ........... _ .......................................... · .. ················ .... ······· .. ·········G·eneraTStatistics ............................................ _ ..................................................................................................................................................... _ .......................... .. 

...................................................................................................................................................................................................... _ .................. :-r................................ .. ................................... _ .... _ .......... _ ........................................................................................................................ _ ............................. ·1-.... ······· .... · .. · .... ···· .. ····· .... · 
Number of Valid Samples! 48 Number of Unique Samples 34 

.•..•• ~ ................................................. ~ ......•.•••• _ ............. _-............................ _ ...... __ ..................................... _ .......... , .•..•• y,._ •• -.._ • .-.............................. :.......................................... • ........................... _ .......... __ ._ ................................. _ ......................... m ....................................... " ............. _ ................................................................................. _ ........................... .. 

............................................. _ ........................... _ ........................... R·aw .. ·Shi"iis'iic·s .... · ........................ · ...... · ........................ ·· ..................................... - ............ · .......... · .... ·_· .... · ...... · .. ·_ .......................... "Log=ira·nsto·rnl"eci"Stati·sti·cs .. · ........................ · ........ _ ...... · .............. ·_·· .. · ........... . 

.................. _ ................................................................................ · .......... · .... · .. · ............ · .. · ............ · ............ · .... · .... · .. · .... -·' .. MTrli·m"li"m' .......... _ .... O·:-()"032 ......... __ ._ ........................ _ ................................................... _ .... · .. ,,·· ...... · ...... · .. · ...... · .... rv1"inl·mLi"m .. ·of"Log· .. Datar .... ·:·5~734· .. · .. · .. 

........................ _ .................................. --.................................... ·· ........ ·· .............. · ...... ·· ...... · .. _ ...................... · .. · .... · .. M"axTm .. um · ...... · .. · .. · .. '2·:·rr .... · .......... · .. ··· ...................... ···_ ...... · .......... · ........................ _·· .................. · .. · .................... ·Ma·xlm·um .. oi"Log .. Data .. · ............ 0·:775· .. .. 

.................................................... - ........................................... _ •• _ ................ y ............................................................... - ............. "............. • ................ _ ..................... _ •• _-_ ........ , .................................................................................... - ............... - ............... _ •• , ................. - ••• - ............................................................................ _ ........................ .. 

Mean 0.108 Mean of log Data -4.039 
.............. _-...... __ ................................ __ ............... --_ ......................... _ ................................ -_ ..... -.--_ ............. _ ............................. _............ . ... _ ......................... _ ......... -................... _ ................................................................. -.... ~ ............... -....................... _ ............................................................. _ ..•. -.... _ ... - .. _ ................... _ ....... _ ........... _ ..... . 

Median 0.0065 SD of log Data 1.566 

:.: .... ~:::.:.:.::::~~~::~~::~~~.:.:~:~::~.:~.::~.: ... : ... ~ ..... :~~.:.:: .. : ... :: .... :.~.:.:::=~ .. :::.: .. ::~::.:: .. :.:~·:·~· .. :~~··: .. ·~::~·:: .. · .. ::· .. :·:::~ .. ~ .. ~~: .. ·::·~~lT.: .... ~:.::::.:?::.~~:~~.:: .: .. ~.: ..... :.:: ..... :::~~~: .. :: ..... : ... : .. ~:~::: ..... :~.~~:: ... ::.~:::: ... :.: .... :.::::: ... ~: ..... :::.::~.::~::::: ..... :: .. ~ ... :.:.: ... :.::.::.::.:: .. : ...... : ..... ::.~.:::::::: ... ~::~:::~~ .. :.:: .. :l::: .. :: ... : ... : .. ::::.: .... ::::.· .. ·~:::: 
Coefficient of Variation 3.399 1 ......................................................................................................... ·· .... · .. _ .. ·· .................. · ........ ·· .. ·· .. · .. · .. · ............ Skew·ness .. · .... · .......... 4.9·0g-T ........ · .. ·_-_ .. _· .......... ··· .. _ .. _ ........ ·_ ...... · ............ _ ............................................................................................................................ ]! ..................... _ ................. .. 

.......................................................................................................................................................................................... __ .................. _ ......... _ .............. _ ..... _ ... .L ............ _ ... _ ................................... _ ............................ ~ ................................................................................ _ ......... _ ......................................................................... .. 

.................................................................................................... · ................................ · ...... · .. ·_ .. ·· .... · ............ ·· ...... · .. Reieva .. i1 .. iTjcL·Statl·stlcs· ........ ·· ........ ··· .......... ·· .. · .. ···· .. ·_ .... · .................................................................................... _ ................................................................... _ .. .. 

:=~~=~~=~===~~~~~~~i~!~~i~~~-=~~~~lf~=~==:~:~==~~==~=~~~~~;f~~~~l~~_~~~ 
Shapiro Wilk Critical Valuel 0.947 Shapiro Wilk Critical Value] 0.947 

.......................... ·· ........................ Data· .. n·oi·f'j"ormiil"ai·S% .. ffi~in1fi·can·ce .... Cever· .. -·· .. -.................. · .......... · .. · .. l .. · .......... · ........ · ...... -........ · .. ·6ata .. ·noiTogn·o·rrr,.af .. at"·5o/~··S·kJ·niflcan·ce .. Levef ...................... ·_ ............ · .... .. 

~-:~~~~~~=~:~~~~~~~~~~~~~~=~~~~i~~~~~~~=:~~~~~~~~~~:v~i~~~~~;i~
:~=-:~::~~:~~~~~~i~~!!~~!~:~~~!!~~~~~~~~~~:=~~!~~~~~~~!~~~~=~;~~I_: 
-==~=-=~=~~-===-===-====:::~::=~===~~~~~~EI;H~~=-~_==:::=:=~=:-~==~======:===::==:===:-:=~:=: nu .starl 34.4 i 
.......................... _ ............... _ ......... - ....................... _._ ........................... _ ........... _ .............................. _ .. _ ....... _ .................................................................................. _ ......... 1 .......... _ ...................................... _ .•........... _ ......................................... _ ............ _ ....................................................................... _ .................. _ ......................... _ .................... __ .• 

Approximate Chi Square Value (.05) 21.98 1 Nonparametric Statistics 
.......... : .............................................................................................. Adiuste<fCev·si"ot .. s·j·g·nlfi·ca·n·cel .. · ...... · ...... 6:·0'45 .... 1 .. · .. · .................................... · .................... · ...................... · ...... ·· .................... · ...................... ··· ...... · ................ ·95% .. ·c"Lf .. ·U'CLr .......... · .... 6:-1"96· .. .. 

. :.:::~ .. '.:~:.~:::: .... :::.:~::.:::.: .. :.:.::: .. :: .. : .. ~.:.::.::.:::::~.~~.::.::::~ .. : .... :: ... ::~:~~.:~~~!~~~~:~::~~:::~:~~~~~:.~:~:i~~[·:::~··:~:~·:~~?~·:·::·-ll.: .. ··:·: ... :.: ..... ~ .. ~~.:~::~~:.~.~:~ .. ~~::: ... ~~:~:::~.:: ... :: .... : .. : .. :::::.:~~:.~:: ... :::::.: .. : .. : .. :::::.: ... :.::.:::~~~ .. ~~~~~~~~~~:.~.~~t:~ .. ::::· .... ~:~~~~:::. 
I 95% Standard Bootstrap UCL I 0.196 

.... · .. · .. · .......... · ...... · .............................. _ .. · .. · .................... ·· .. ·An·dersor"~Da'rij"ng"'Test"Siatj"st'icr"""""""6':'5'6"rr"'"'' ............................................................................................................... -.. 95% .... B·o·otstrap~t .. ·U'CCr ............ · .. 6":·6·56 .. · .. 
! ~ I 



':=~:--:=::~~~~~~=:~~~~~~~~~~i~?~!~~~~~r~~~~~~~:==:=:=~~G~2~~ __________ ~~~~_~~~~~~~~:~~~I; ~::~~~~: 
Kolmogorov-Smirnov Test Statistic 0.282 ! 95% Percentile Bootstrap UCL 0.206 

......................................................................................................................................... _ ....................................... ················ .. ·· .. · .. ····•••·· .. ···1······· .. ···· .. · .... · ....... ····· .. ·······1········ .. ·········· ... ···· .... · .. ·········· ............................................................................................................... -............................................................. . ............................ - ........ . 
Kolmogorov-Smirnov 5% Critical Valuel 0.138 95% BCA Bootstrap UCL 0.264 

.......................................................................................................... -................... _ ........................................................................................ !... ........................................ , ................................................ _ .. _ ..................................................................................... _ ............................................................................................ - ........... - ............. . 

Data not Gamma Distributed at 5% Significance Level 1 95% Chebyshev(Mean, Sd) UCL 0.34 
.................................. _ ............................................................................................................................. _ ........................ ··· .. ·· .. ··· .. ················r .. •······ .. ········ .. _··· .. ··· ........................................................................................................................................................................................... · .. ·········· .. · .... ········ .. ····· .. ···t· ...... · .................. ··· ............ . 

i 97.5% Chebyshev(Mean, Sd) UCL 0.44 
...... · ............................................ · .................... ·A·ss·umlng··Gamm·a .. 'Ois ... trihiJilon .......... · .......... · .. · .................................... ·_ .... · .......................................................................... · ................... _ .. 99% .. Ch'e"by'sh"ev{M'e'a'n';"'SdjTicL ............ ·O-:-t537 .. · .. 

-..~:::.:::: .. ::::::~.:::::: .. :.:.:: .... :::.:: .. :::: .. : .. : .. : ... ::~~-.~~::.:.::: ... :.:::::: .. :::~~.~.:~~:~~~~:~~~~:~~::~~~~~~~~:.~:~:~I:::~:~:::·::?:·~·?~::· .. :·I· .. : .. ::·:·:·::~~~: ... :.: ... ::.: .. :: .. : .. : .. -. .... :.: ...... ::.:: .... : .. ::.:~ ..... : .. :.~ ... :.~.:.:.:.: ...... ~:~.=~ ..... =~:~~~: ... : .... ::.::.:.::.::.: .. :: .. :::::::: .. :::.::.::: .. ::: .... -.::-.::: .:.:.::.~: .. :: ... : .. :.::.::::: .. :::::::: .. 
95% Adjusted Gamma UCL! 0.172 ! 

::~~_~:~::=:::==:=:===;~~~~~~~~=~=~=~==_:~~~=~I=~=:-:~=~~~=~~=~~~;~~;~~~~~~~~~~~~i~ _~~iii: 
·R·esu·ii .. or .. ·1"i2··s6C·(flu·o·re·ner .. · ............ ·· .. · ......................... _ ................................................... _ ..................................................................................................................................................................................................................................................................................................................... .. 

General Statistics 

_ .............................................................................. -...................... ·R·aw··Sta"iis·tics· .. ·· .... · ...... · ......... · ...... · ................................ · ............................................................................................................. · ...... · .. Log:transfc)"rmecf"Stai:l"stics ............... · .. · ........................................................ .. 

~::=:=~====:==~~::======~:==:==:;~~~*=:;~,=~~========~=-====~~~~~~~:~ ~:~;I Meant 0.0186 Mean of log Data -4.783 ...................................................................................................... -........ _ .. _ ....................................................................... Me .. dia.iil .. _ ... · .. · .. 0:0055 ............. -..................................................................................... · ...... · ............... ·_ .. ·· ....... ·_ ...... _·s·o,·of"iog· .. o·ata .. ·_ ...... · .... · .. 1 .. :·0·84· .. · 
.................................................................................................. _ ........... _ .............................................................. _ .................. s'o' · .... _· ... i)':·0314 .......... _ ........................ _ ................................................................................................................ _ ............................................................................... _ ................ . 

] 
.. ~ .. : .. :::::~::~: .. ::::~:~~~~: 

Skewness 2.593 
•• _ ..... ~ ...................................... _ ..................... _._ • ................................ _.- .................... __ ...... R • ..................................... _ ••••••••••••••• ,.~ .... ................................ _ ...... _ .............................. _ ................................ _ ••• _ •• ou .................. .............. ~_._ ... _ •••• _ ......... _ .................... " ••••• " .................................... _ ............................. _ .................... __ .................................. . 

...................................................................................................... -...................................................... _ ............. _ ...................... ·· ...... · ..... ·R·ei"eva·n"t""UCL·Statlstlc·s· ...... · .... · .. · ...... · .. ·· .. · .................................... _._ ............................................................................................................................................. . 

.... · ......... · .................... · ....... · .............. · .... · .............. · .... -N .. ormafDfs"trlbiJii·on .. ·Tesi .................... ·_ .. _ .. · ... ··_· .... · ...... · ........... · ................ · ................ · ............ · ............ · ............ ·_ ........ · .... ·'Cog·normai .. rilst,Tbuiiorl .. Te·st" .. · .. · ...... · ........ · .... · ...... · ................. · .... · ................... . 

:: .. ::: .... :~::::::: .... :::::~~~::~~~:~~:~:.:~~:::.::::::: .. :::~:::-.::::~::::~~:.::~~.~ .. ~:-.::~~~~~~~~:~~!:~.~~~~·~:~~~~~~~~~:I::::~:·:·::::::? .. :·~~~:::~ ::::~~~ .. ~:::~:.~: .. -.:-.: ...... ::::~::::.:::.::::.:: ... :.::::~::~-.::·~~·:~·:::~=~~~~~~~~~·~:~~:!~~~~~~~~~~~~~I:·::.:~~::::~~~~~~::. 
Shapiro Wilk Critical Value 0.947 Shapiro Wilk Critical Value 0.947 

.......... · .... · .. · .. · .. _· .. _ .................. ·Data .. ·not .. N·o·m;iif"ai·S% .. ·S"ign"iii·ca·nce"Lever .... .. _ ........................................... ···-.. · ................ · ............ · .. 6'ata .. ·not"[o·g·normafai"5%· .. Si~in"ificance .. [ever ............................ _ ...... _ .. 

-_ .. · .. · ............ · .. · .. · .............................. ·_· ...... ·Assumlng ..... N·o·j=maf"6i·stiibuii·on .... · .. · .................... · ............ · ...................... · .. · ......... · .................... · .. · ........ · ............ · .... · .. · .... · .... ·As·sumingTognormaf"DI!i"tii"b"u'ii·o·n ...... ·· .. · .. · .......... ·· .......... · ......... _ .. · .. · .... · ...... .. 
........... _ ................................ , .. _ ......................................................... - ........... _ .................................. _ ..... -................ __ ...................... 1" ........................................................................................................ _ ............. _ ........................................... _ ..................................... _ ................... _ ....................... , ........................................ . 

95% Student's-t UCL I 0.0262 95% H-UCLI 0.022 
_ ........ · ...... ·· .... ·· .... · .................. · ........ _· .... 9s·%TfC5ls .. (AdjustecfforSkewn·es·sY" ........ ·· ........ · ............ · ..... ·· .... · .... ··· .... ·· ............ · .. _· ................ ·_·· ............................ ··· ............ · ............ 95·% .. ·C'hebysFiev"'(MVU"EriJ"cL" .. · ...... -.. ·(f026~i 

::~~~-~~~~~~~~~~~!!.~~~~-~~~~~~=~~~~~~~!!!~~~~~~~~~:~ 
Theta Starl 0.02591 

...................... -................................ _ ..................... -........................................... -................ -.. -.................................... ~.~ ... ~:~·~·l ...... · .. · .. ~·~·~·~·~ .......... t-.......... · .. · .. · .......... -...... · ...... · .... _ ................ _ ................................................................ _ ............................................................................................................. _ ........ . 
Approximate Chi Square Value (.05) 50.71 i Nonparametric Statistics 

~:: .. -. .... ~.:::~.~:: .. :: .. : .. :::: .. :.::::::::.:::.::::.:::::: .. : ..... :~~ .. ~~: .. ::.::::-. .. ~:~~~~~~:~~::~~~~~ .. ~~~~~~~~~~~~~~:l!·: .. :··· .. ·:··:·::?·~?~~-.:·f·::::~ .. ··~·-. .... :··::: .. ~ .. :~ ... ~.:: .. : .... : ... :: .. ::: .. -.~::.:::::: ... :: ...... ~:~~:.::: ... ::::: .. :::.:~~.:.:.~:::::::.:::: ... : ..... : .... ::.~:::.~~~~:.~~.~!~~~~~[:.:~ ... :::.~::~~~~ ... 
Adjusted Chi Square Value 50.23 95% Jackknife UCLI 0.0262 

......................................................................... _ ................................. _ ....... _ ......... _ ....................................................................... - ....... ~! ........................................... i ................................................................................................ - .................................................................. - .......... _ .... _ ......................................... -.-......................... . 
I 95% Standard Bootstrap UCL 0.0258 

.............................................................................................................. _ ............................................................ -.... _ .. _ ... _ ...... -........... · .. · .. · .. _ ..... · ........ · ....... _ .. ·t .... ·· .. · .... · .............. · .......... · .... ·· .... · ..................................................................................... - ............................. · ......................... · .. ·_ ...... · ........ r ................ ·· .......... · .......... · 

........................................................................................................ ~~~:.~~.~.~~.~.~.~.~.~.~~ ... ~:.~~ .. ~.~~~~.~.~~.~ .................. ?.~.~~ .. ~ .... L ........ -......... -......................................................................... -................ -..... -........ ~~.~ ... ~.~.~~~~.~~.~.~·~· .. ~·~:l· .. · .. · .. ···· .. · .. ~·~·?·~·:.~· 
Anderson-Darling 5% Critical Value 0.792 i 95% Hall's Bootstrap UCL 0.0286 

........................................................................................................... _ ............ -.................................................................................. · ........ ·, ........ ·_ ................ · .......... ·1 .... _ .. ·_ ... _·_ .......................................................................................................................... · ...... · .......... · .................. · ........ · .... · .............. ·_ ..... r ........................................ . 
Kolmogorov-Smirnov Test Statisticl 0.359 i 95% Percentile Bootstrap UCLI 0.0263 

............................................................ · ............ ·Koi"mogc)rov-:·Sm"frnov .. ·s·o/; .. cri·ti"caTva"iu·e .......... ·_ .... ·o·:T33 .... ·I ........ · ...................................................................................................................... 9 .. 5·O/~ .. ·B .. CA .. B·ooistrap .. ·OcLr ...... · ........ Ojj"281" 

.................................................................................................................................. _ .......... _ .... _ ............................................................. ...i._ ....................... _ ............ .L .................................................................. _ .......................................................... _._ .................................................................................... + ................ : ........................ . 
Data not Gamma Distributed at 5% Significance Level 11 95% Chebyshev(Mean, Sd) UCLI 0.0383 

... _ ..............•.....................•...........• -.. -........................... -..... -.......... ~ ...... - .......... - ............ _ .... _ ....... -............................ _ ........ -........................ -,: ........................................... ...... - .. ----.... -... -... -......... ~ ...... -... --...... -.. -.-............. -...... -... -..... -............. -...... -........... -... -..•.. ~ ..... ~ ............................................... -~ ................................ _ ........ _. 
! 97.5% Chebyshev(Mean, Sd) UCL! 0.0469 
! I ! 



General Statistics 

........................................................... · .... ······ .. ········· .. ·· .. ················Raw .. sia-iis"iics· .................................................................... "' ............................................................................................ ··················ToiJ=tra·n·sform·e·d .. ·S·tati·sti·cs·· ...... _ ..................................................................... . 
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Maximum 0.0036 Maximum of Log Data -5.627 

............................................................................................................ ·· .... ·· .................................. · .............. · .............. · .. · ............ · .. M .................... ~ .. 04j·6·· ........ -.... · .... · .... ·· ........ · .......... · .. · .... · .......... ···--.. · .. _ ........ · .......... · ...... · ............ · .................. ·_· .. ·_ ...... · .... · .. rv1'ea·n"ofi'og"'O'ata' .. · .... · .. ='i3':·29S· .. · .. · .. 

........................................................................................................... ·_ ...... · ...... · .......... · ............ ·· .... · .................. ·-· .... -·Median 2.1800E- ..................................................... _ .............................................. · .... · ........ · ...... · .... · .... · ........ ··_ .............. ·SO .. o{'i'og .............. Ci7'in ...... · 

....................................................................................................... _ .. _ ....................... _ ... _ ..................... _ ................................. "'''SD ·6~7 .. 674E=~r .............................................................................................................. _ ..................... -............................................................................................................................ .. 

..................... -............................................................................ _ ...................... _ ........................................................ :.~.:~.~=~~ .................... ~.:.?.~.~ .... L .......... _ ............................................................................................... _ .............................................. _ .................................................................................................... . 

............ ··· .... · ........ · .... · .. · ...... ·· .. · .... · .. · .. ·· .... · .. · .. _ ...... · .. ·-Normar6ist'ii'buii()'n .. ·Tesi ...... · .... · .. · ........ · .. ··· .. · .............. · .... · ......................................... · ...... -.. · .. -................ ·-.......... · .. ·_ .... · ........ Logn·ormafrifstributlon .... Tesi· .... -.. ·· .... · .... · .. · .. ··· ................................ · ...... · ....... .. 

.................................................................. _ .. -............................... · .......... Sh~ipTro\rvWk .. Test .. si;3'ii's"iicr .. · ...... · .... 0~4·35.... ---................................................. -............................ -......... - .. s .. ha·p'i'ro .. wiik .. rest .. stati's'iicr .............. (ij·s ........ .. 

........ ·· .......................................... Data .. n·oi .. N·ormal"a"t"S .. %"·Slgnl·ii'ca'n·ceLevef .. ·· ...... · .. · ............ · ........ · .... _ ...... _ .......... ·· ........ ·_-............ o-ata .... no"i"Lo~J'normaTai5·% .. ·Si·gn'ificanceTevej' ...... ···· .............................. .. 

.................................................................................... _ .. _ ..... _ ...... _ .......................... _ ... _._ ............................................................................................. _.1_._ ................. _ ............................................................................................. _ .......................................................... _ ............................................................ _ ................. .. 

nu star 106.5 
.. ·· .......... _ .......... ·· .. · ............................ · ...... · ............ ··Ap·prox'i'inatec·j1i' .. s·q·i:i'are .. va·iue .. Cosyr ...... · .. 83-:-7 .............. 1 ........ · ........ -.......................... · ................ · ...... · ........ · .... ·N·onpa·ia .. metriC'St8ilstl·c·s ............ · .... ·· __ ............ · ........ ·· ................ ·· .... · .. -.... · 
.................................... _ .................................................................. Adj'ustecfLevefof"Slg·nfifcance· .... · ............ ·6:·045 ................ -... -......................................................................................... ·-· ............ ·· .................. · .. · ............ 95O/C'·cCr UCL 5.6466'E=4 .. .. 
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............ · .............................. · ................ ·_ .... · ........ · .... · ...... · ...... --Anderson=6a'r'i'i'n"g"r'esi"S'tatis'iic · ...... ·· .... · .. ·S·:·S·85 ................................ -............................................................................ · .... · ........ · .. · .. · .... · .. 95·% .. ·Bootstra·p:i-LTci .. i ... 3·s"1sE':~f' 
.................. · .. · .... ·· .................... · ........................ · .. · .. ·-.. ·Anders .. o'n':'O'a'rling"'5%"criiic'afva"ii:i'e ................. 0-:-775 .... 1 .................................................................. • .... • ...... • .............. · ............................ S5% .. ·Ha'iFs· .. Bootstrap .. UC'L'S·~Oi3li'E·4 .. .. 

: .. :~~.~:::.:::::.::.~ .. :~:::~~:~:::~.:-.:::: ... :~~:.~:.~.·~~::: ... ~~~~:~~~~~~~=:~~.iT~:~~:!.~~~~~~~~~~~~~:l::·::~.: .... ~::.?:.~~~:~~ :.:~:~:.~:::-. ... : ... -.:: ........... ~:.~:: ... ::: .. :: ... ::::.:.::.::::::.~:::: .. ~ ... : .. :.::.~~~~:~-~~~~~~.~~~~~~~~~~r.~~~~~~:f!:~:.~?~~:~~·=~:::· 
Kolmogorov-Smirnov 5% Critical Value 0.131 I 95% BCA Bootstrap UCL.6.5255E-4 

.............................................. , .................................... _ ............................... _ ............................ _._ ..... _ ........ _ ...... _ .................................. _ ............................................ , .................................................. _ ....................................................................................................... -.......... - ............ -............ -................. ~ ........................................... . 
Data not Gamma Distributed at 5% Significance Level! 95% Chebyshev(Mean, Sd) UC1l8.2676E-4 ................................................................................................................. _.-.................... -.............. _ .......................................................... r ............ · .......................... ·t ........................................................................................ ·9·~fsO/; .. C .. h'e'bysh·ev(M·ea·ii .. , .... SdrCic'Ll ........ · .. · .... cfO'0'1·0 

................................................................................................................ _ ....... _ ................. _ ................................. -.................................... _ ........................................... + ................................. _ ............................................................................................................................ _ ........................................................ + ......................................... .. 

Assuming Gamma Distribution i 99% Chebyshev(Mean, Sd) UCL! 0.0013 
.......................................................................................................... :. ........................... - .............................. _ .... _ ......... - ............. •· ........ ·T ........ · ............. ·• ............ · .. ..i ........................ -· .......................................... _ ...................................... _ ............................. - .............................. - ........................................ J ........................................... . 

95% Approximate Gamma UCL,5.1511E-4! ! 
•• _ ••••.••••••••••••• _ ••••• _ •••••••••••• , ....................................... _ .......................... ___ •••• _~ •••••• _m ........ _ •••• _ ........ _ .................. _ ...................................... { ........................................... ~ ........... _. ___ •• _ ••••• _ ••••••• _ ......... _ .... _. __ • ___ ............ _ .............................................................. _ ............ _ .. _ ••••••••• __ • __ ............................... _ ................ ~ •• _ .......... _ .......................... _ 

95% Adjusted Gamma UCli 5.1899E-4 I i .. -......................... -................................................................. -..... -.. -.............. -....... -.... --....................................................................... l· ...................... · ...... · .... · .... j .............. · .. ·· .................. · ............ -............. -.......... -................................................................. ·_ .. · .... -· ...................... · .... · ...... -.................. ·l .......... · ........ · ...................... . 
I I I ...... · ........ · .......... ·-.. · ............ · ............................ · ........ · ...... ·Poten .. ii·aFDcL"toTjs·e .......................................... · ...... t .................................. ·-·T· ................ -.................................. ·-u-se .. ·9·5·O/~ .. Chebys·h·ev .. ·(M·ean~ .... sdf·uc'Lt8~2S·7'S·E=4 .. .. 



Result or 1/2 SDL (indeno(1,2,3-cd)pyrene) 

General Statistics 

................................ , ....................... ·_················,·· .. ········,··········'·'··..-Raw··Staiist"ics·············_···········_······_············,··· .. _········· .. ···_··· .. ·········· ........ ··· .. ··r···_· .. ······ .. ············· .... · .. · .. ················· .. · .. ··· .. ········Log=tr~in·sfornl"e·Ci··S·tatisti·C5 .. ··· .. ······ .. ····· .. ······ .................................................... . 

.................. , ....................................................................................... , .. -............................. -... , ............................................................................ _ ....................................... J-........................ -......................... _ ............................. , ............. " ........................................................................................................................................ , ........................ . 
Minimum 0.0065

1 
Minimum of Log Data -5.036 

.~:.:~ .... : ... ~: ... ~:::.:::~~: .. :::.:::.:.::.:.:~:::.::.::::: .. :.: ..... ::.::: ..... :.: .. ::::::.::::~~ ...... ::: .. : ..... : ..... ::~.:::~~~: .. : ...... ::: ... :::.:::.::: .. :::: ... :::.::.::.: .. :·:::~~~~·,·· .. ::::::::: .. ·::~~~~~ .. :::I: .... ·::·~::·:~~: .. :::::.:.:.::: ... ::::::::.:::~: .. :'~ .... ~: .. ::.: .. :::: ... :::::~~.:::~=::.~: .. :: .... : .. : ... ::~ ....... ::.:.: .. ::.: .. :: ...... ~~~:~:~~:!:~~:::~:~~~: :::':'::.::~~?~!"".": 
Median 0.0629 SD of log Data 1.674 

............................................................................................................................... , ............ , ............................ ,.................................................. _._ ................................... ']"' ........................................................................................................................................................................ - ..................................................... _ ... _ ........................... . 
SD 0.407 . 

........................................... -................................ ·· .. ···· ...... _·· .. _ .. ··· ........ ····· .. ·· .... ·· .. ·Coeffi"Cle'ni .. oTVari'atian 2.025 .................... _ ................................................................................................................. _ .................................... ······ .. ·· .. ,····_·_····r-· .. ········· .. _······ .. ·· .. · .. · .. · 

Relevant UCL Statistics 

Normal Distribution Test Lognormal Distribution Test 

Shapiro Wilk Critical Value! 0.947 Shapiro Wilk Critical Value 0.947 
.................................................... _ •••• _ •••• - •• _ ............................................ __ .......................... _ ................................................ , ...................................... _ •• _ ......... _ ••• _ ....... _ •••••••• <:: ............................................................................................. _ ••••••••••••• _ ............ _ •• - ....... --._ •• _ ........................... _-_ •• - .............. " ......... _ ............................................... -. 

Data not Normal at 5% Significance Level I Data not Lognormal at 5% Significance Level 

:.:,::~::~~,:::.::::~ .. : .. ::: .. ::::: .. :.:~.:::::.~:=:.::.~.:::::: .. ~~::: .. ~::::~:~~~~ .. :~:~: .. ::::.~~:~:~.-.~~.~-.:-.::~::~~-.:::: ... ~-..-.:~ .. -. ... :-.~~~:-.~-..-.:.:~:-.:::.-.:-.-.:-.:~:·::::·-. .. -.:-.: .. I·l::~.-.:-.-.: .. ::-. .. :.::-.:.::-.~~:~':::.:: ... :: .. ::::::::::~::: .. :::-.:: ... ::::::-.:~-.:: .. ~-.::.~-.: .. ~~.:.-.:.:~~:::.-.::.:.' .. :~.:-. .. ~:.-. .. ~~::.:: .. ~:-.-.-.::.:-.:~ .. ::.:.::.:::~-.:~:::.: ... -. ...... : .. ~:-. .. ~.-.: ... :::: ... :::::: .. : 
Assuming Normal Distribution Assuming Lognormal Distribution 

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 0.446 

--------~~~~aJ-~~------~~~~~l~~~-~-

-.-. .. -.:-.-.:-.~~ .... :: .. :': .. :':.: ... :.-..~:: .. :.: ... =:~:.~~~:.:.::~~~~~~:':?·~~~~~~:!~~~ .... -.::-.··::·: .. -.:·:::·:: .. ::-.::~ .. l .. ~-.=:~:::-.:~~:··~-.-.::-.··I::::-.·::~·~·-.·~~·::·::·:::::-.-.-.:::::-.::: .. : .. :::~:.::-.:::.::::::: ... ::=.: .. -..:.:.~:~:~.~~.~~:~~~~~~~:~~::~~:-.: .. :.:.:::-.:-.:-.:::::::'.::.::~: .... ::: .. -.:.-..:::::.:::: .. ::: .. :.:-..: ... : ... ~:::: 
k star (bias corrected) 0.437 Data do not follow a Discernable Distribution (0.05) 

_ ..................... _ ......................... _ .................................................................................. -................. ·_ .. _ ... _· .... ·fh"eta .. ·Sta· ·· .. · .. · .. · .. ·0":·46· .... ····r···· .. · .... · ........ · ...... · .... ··· .. · .. ····· .......... _ .. _ ............................................. -........................................................................................................... -............. _ .................. . 
.. _ .... _ ............................ _ .............................................................................................................................................. - _···_···· .. ······· .............. · .... 1 .... · .... · ...... · .. ··· .... _ .. · .. · .. _ .... - ....... , ............................................. _ ......................................................................................... _._ .............. _ ........ _ ...... _ .. -........... . 

nu star 41.91 
.................... _ ........................................... -........................................ - ................. _ ...................................................... - .............. -.. ..···· ...... ·· .... ·· .. · .. ··· .. ·· .. _···1·· .. ··· .... ··_-_· .. ·_· .. · .. ··_ ...... _ ................... _ ......................................................... , ............................................................ - .... - ............ _ .......... -........ _ ............... . 

Approximate Chi Square Value (.05) 28.07 Nonparametric Statistics 
....................................................................... · .. ·· .. _···_· .. · .... · .. ·· .. ···Adj'lists·ci"Level"'of .. S·fg·ilifi·ca'nee' · .. ·· .... · ...... O·:·0"4S .... r·-· ....... ··············· .. · .... ······ ......................................... , ..................................... · .. · .. ···· .... ···· .... · .. ····· .. ··· .. ····95% .. cLr-OCCr .. ··· .. _· .. ci'::is7'" 

:==~~~~~~:=~~~~;~~~~~~~~~~~~ll:===~~~~~~:~~~~=~~~~~~~jiI 
Anderson-Darling 5% Critical Value 0.826 95% Hall's Bootstrap UCLI 0.329 

..................................................................................................... _ .. - ................. _ ........... _ ............. , ......... , ................................................. · .. ·····_········ .. ·· ...... · .. · .... ··1· .. ·· .... ····· .... ··· ...... · .. ·· ............... -.................. -.. -.................. _, .. -.......................... _ .. -.............................. ,...................................................... . ........ _ ......................... .. 
Kolmogorov-Smirnov Test Statistic 0.199 95% Percentile Bootstrap UCL 0.308 

.................................................. __ ........................................... _ .... _ ............ , ........................................................................ _ ........................................................ ..!. ..................... -....................... _ ........ __ .. _-.-....... _ .................... ,...................................................................................................... .. .................... -... _ ........ _ .. . 
Kolmogorov-Smirnov 5% Critical Value 0.1361 95% BCA Bootstrap UCL 0.325 

.. ··, .. ··· .. ······· .. · .... -Oata·· .. nai .. G·a·mm·a· .. bistri"b·utecfai·S·% .. ·Si·g·n·i'ii'ca·n·ce'Ievej"" .... · .. · .... · .. ···· .. · .. · .................................... _ ................................ -._ ..... ·· .. ··· .. ··95%··ch"s"by·sh·ev("M·s·a·i1 .. ; .. ·Sdy-CfcC .. ·_ .. _·· .... ···(5':'457 .. · 

==-::=::=:=--=:==~======::::~==~=:::=:::T:===j==~=.::::::~-~~~~~~~~~~~~~~~~~==:~~~ Assuming Gamma Distribution ! 99% Chebyshev(Mean, Sd) UCL 0.785 
................. , ................................................ _ .......................... --.... -,.-.................................................... _ .. _·· .... ··· .. · .. ··,····· .... ···· .. 1 .. · ... '·· .... ···· .. _ .. -··········_····1 .. · .. _· .. ·_·· .. ··· .. ······,_··· ...... · .. · .. ·· .. ·· .. · ...... ·· .......................................................................... -................................. -... _., ....... - ..... _ ... _ ................................................. . 

95% Approximate Gamma UCL I 0.3 I 
............................................................ _ ............ -............................... -.................................................. · .. · ...... · ...... , .... · .... ····· .......... · .. ···· ...... ···1'···· .... ·· .... ··· ......................... ] .......................................................... -...................... ~ .. -................................ - ............................................................................................... , .......................................... . 

95% Adjusted Gamma UCL 0.304 I 

==~=~-~:_~~=:=::::~:~;~~~~~~~~~~;=:::~:~~~~~~~~==::1=:=::~~==:=~~~;~~;~~~~~~~~~ii;£~~Ei~i~ 

General Statistics 



.... ,. ... ,. .......................................................... _ ..................................... _ ................................................................................ ········ .. ·· .. ········ .. ·-Reisv~int·UcL··statistlc·s .... ··· ................................................................................................................................................. -................ -..... _ ..................................... . 

......................................................... ·········· .. ··· .. ···········NormaColst"il·buti"o·n···Test"· ............................................................................................................................................... ···············"Lognormafi5Istri"btiiion···Te·st··· .. ···· ......... _ ......................................................... . 

:~~~:: .. ~ .. :.:.~.:.~.:::::.:: .. :.: ... : .. ::::.::: .. :: .. ::::.::::.:.: .. : .... ::.:.:.: .. ::: ... ::: .. :: ... ::::~ .. ~~~~:~~~~~~~:r.~:.~~·~~~.:~~~·~::~:~~~~~·~~~~:I.::: ... :::.:::.:::~::.~~:~:~. :.~::.:.~~.:.::.~:~:~~::~:::.~::: .... :::.~.~: ... ::~~~::~::::~.:~.:.:.~:.:.~ ... ~.:.~:~:.::::::::~:~~~~~~~ .. :~!:~:~.·!~~~:~~~~i~~·~~[·.~~.~·~·:~·:.?.~~~.~.: 
Shapiro Wilk Critical Value 0.947 Shapiro Wilk Critical Valu~l 0.947 

.. ······ .. ·· .. · .. · .. ··········· .. · .. ················Oata···n·ot···Normafai .. S·%··Slgn·ifi·can ... ceTevef······ ........................................... ,.··········· .. ························ .. ·"Oa"1a··n·ot"[09·normaT'iit"s'%"'Siij"n"lfica'ncs"'Cevef .......................................... . 

.................................. : ................................................................................................................................................................................................... - ........................ ...1 ............................................................. _ ................................... _ ....................................... ., .......... _ ....................................................................................................... . 
Assuming Normal Distribution Assuming Lognormal Distribution 

:::::-~~==:==_==~~~:~~~;:;;;~~~~~~~L~~~~~:::: =:=====--:==:=9;~~;~~~;~~~~~ ~:;~== 
.................................................................................. _ .................. · .... -.......... · ........ 9·5o/~)\d}us·ie .. d:cLTUcL 96·4·9· ...... · .... · ........................................................................................................ 97~5·O/~ .. C'hebyshev .. ·('tVivLTE)"·iJ'cL · .. 208·62 .. · ... · ...... · .. .. 
................................... _ .................................... -._._ ........................ · .. · .............. · .. ·· .. · .. ·-9'5O/~ .. ·Mo(iifis .. (i~tTJci 1895·8· ...... · .. · .. · .. · ........ · .... · .. · .... _ ...... · .......... · .. · .. · ....... · .... · .. _· ...... · .. · ........ ··· .. ·· .... · .... ·g·9O/~ .. cFlebysii·evTMVU·EyLj'C .. L .... 23fsT .... · ...... ·· .. 

.. · ...... _ .. · .................. · .......................... · .... ·_ .............. ·Gam .. ma·-o·Isiri"buti·o·n .. ·Tes't ...... · ...... · .............. ·· .. ··· .... · .......... · .... · .... ·-.................... · ....................... · ........ _ ...... · .... · .... ·-.............. ·· ......... · ...... · .... Data··o .. istrlbuiiOn .. · ......... · .. ·· .. · .. · ..... · ...... · .... ··· .............. ·· .. · ...... · .......................... .. 

.............. _ ............................................ -...... _ .................................. · __ ............ · .... · .. · .. j{ .. sta·r ... ·(i;·ias .. ·correcte·ayr ...... · .. ·1"1":'8'3'"'''''' .......... · .... · .......... · ...... IS'ata .. 'do· .. not .. foTiow .. a .... j)'lscerniibi·e .. ·i5i·stri"buti'o" .. ·("O'jlsj'" .. _ .... · .... ·· ............ .. 

: ... ~ ..... ~.: ... : ... :~::.:~:: .. :.:~:.::.:::.:~: .... :~ .... ::.: .. :.~: .. :.:~ .. :.~~~~ .. ::~::.::: .. :::.: .. ~:~~~ .. ~~:: .. :~:~::.:.~·: .. ::···::·::·:::~: .. ·:!~~~~:::~:~~~~l·~:~:~~?~ .. : .... · ...... :.: ....... ::: .. :~:::.: .. ::~.: ... :: .. : ..... ::~ ... :.~:.:~~~ .. :.::::: ...... ~.:: .. :~ ... ~~ .. ~.:: .. ~.:::: .... :: .... :.~::~: ...... :~:: ... :::: ... : ...... :.:.::::::::.::: .. :~.:~:::::.:~::~~~:: ....... ::: ... :::~~::::::.:: .... :: ... :::.::: 
nu star 1135 

.................................... _ ................................... _ ......... · .. _ ........ ·Adj'li"stecf'Levei"'oTSign·jfi'ca·ncs ........ _· .. · .. 0':·045 ........................................ -.......................................................................... · .. ·· .... ·· .......... ·· .. ·95%· .. CLf .. ucLr1·879f .. · ........ .. 

---------------------~~~~·~ .. ~~~.~~e-i~~------------------------------~~~i~TI~[j18~---
................................................ _ ........................................................................................................................ _ ....................... __ ......... _ ........ · .......... · .. · .. · .. _· ...... 1 ........ · .. ·· ...... · .................. · .. · .... · ........ · .... ·· ............ · .................. ·· .. · ........ ··9·5·O/~ .. S·tandar(rEio·otstrap"'Lic'L · .... 1·8743 ........ · ...... · 

: .. : ...... :.~:::::.: .. :::::.: .. ::.::::: .... :: .. : ..... :::::.: ... ::.::: .. :: .. : .... : .. : .... ::: ... :.:.~~~~:~~~~~~~~.~~~~~.~:~~~!~~·~:·~~~·~~~:~~l .. :: .. · .... ::: .. :~·:·~~~:::: : ... :: .... ::::.:.: .. :.:.: .. ::::: ... ::: .. :.::.:::::: ... :.~::.: ........ :::.:::.::: .. :.:::.:::~ .. :.:: ... :: .. :: .. ~ .. :.::.:::.::::::::.~:""~~~~~~~:~'~~~~:~~~~~~~:~' ::"~~~~~.~:".".:.:.:' 
Anderson-Darling 5% Critical Value 0.749 j 95% Hall's Bootstrap UCL 25732 

........ · .............................. · .. · ...... · ........ · ........ ·· .................. · .. Koimog·o·rov=smfrn·ov· .. fesi·siaiisiicr .......... · .... O·:204 .... j ...................................................... · .... · ...... · .... ·-.. · ... ··· .... _ ...... · ...... 95% .. pe·rc·e·nt'i'ie .. ·sooistrap· .. U'cLj· .. ·1891·9 .... · ........ .. 

-~~=~~~ ____ =:~_~:: __ ~~~§.o~~~~~~~~~~~~~~t=O:_~~E~:: __ :====-=======-~==~~=~~~~~~=~~E3~~~=-== 
Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 21495 

or 95% Modified-t UCL 18958 
..................................... _ ....................................................................................... _ ....... _ ................................................... _ ......................................................................................................................................... _ ..................................... _ ............ _ .............. _ .............. _ ....................................................... L ...................................... .. 

·Resu·lt .. ·o·i .. ·1/2 .. ·S·0C·Cleady .. ··· ........ ·· .. ·· ............ ··· ............................................................................................................................................................................................................................................................................................................................... -.............. -................ -.............................. .. 

General Statistics 

.............................................................................. -.. _ ............... ··R·~iw· .. Sta·tisilcs .. · .. · ............. · ............ · ........ ·· .............. · .. ·· .............................. · .... ·T· ................ · ........ -...................... · ........................ "'Lo·g=tra·nsfo·r:rri'eii'S·tatl·stics ........ · .. ·· ...................... · ........................................... . 

................. _ ............................................................................................................................ · .......... · ...... · ........ ·M·i'ni'mu·mT .............. 9·:·4 .. · .......... l" .... · ....................................................................................... _ ...................... · .......... · .... M·i·ni'"m·u·m .. ·Of""Lo·9 .. ·o,ataT ................ 2·:·24·f .. 



---------------------------------::::::~~~~~L:H--::~:t~-~-----------------------~~~~~~~-~-~~~:~-11-~5~~-~£ 
-------------------------------------------~~1--~:~~+----------------------------------~~~~~~~~~---~~~-

Coefficient of Variation I 1.346 I 
............................................................................... _ ........................................................................................................................................... ~ .......................... -. .............. 1-... _ ................................................................................................................................................................................................................... ]1 ......................................... . 

Skewness! 5.449 I 
................................................................................................................................................................................................................................ 1... ........................................ .1.. ................................................................................ _ ..................................................................................................................................................................................... . 

........................................................................................................................................................................... ····· .. ····· .. ············· .. ···················ReleviiniI;CCStatlstlcs········ .... ···················· .. ·········· ......................................................................................................................................................................... . 

................................................... __ .......... _ ................................................................................................................................................................................ ······· .. ············1································· .......................................................................................................................................................................... _ ............................................................. . 
Normal Distribution Test . Lognormal Distribution Test 

:.:::.::::.:.:.:.:.:~::.:.~:.::~~ .... ::::.:::::~:~ .. ~:::~~::.::.::~::.::.::.:~.=:: .. ::::.~:.:::.::.:~.::.~:~~~!:~~:y~~:~.~.:.!.~~~.~~~~~~~~:~~]l.:.:~.:~::.:.·:~::~·~~.~·l~::~:~~::·.::::~.:::·::::·::·.:::·:·:::~.:::::~.::::~: .. ::~:::::.:~.: .... ~~~ .. :~~::::: .. ::.:~~.:: .. :::.:::.~:~~·~:i~~:~~:~.~::!~~~:~~~~~:~~:~~L:~:~:~:.:::~::??~.: 
Shapiro Wilk Critical Value 0.947 Shapiro Wilk Critical value] 0.947 

~~~=::-::=-=:~~~~~~~~~~~~::~§I'~~~~~~~~=====::::::-:r:==:::~=:~~:~~~~~~~:a!~~~:~~~~~~~~~==_:::::=== 
............................................................................ _ .. - ............................. _ ................ - ........................................................................... - ...................................... ··············1!... ................ · ........ · .......... · .... · .......... • ..................................................................................................................................... - ........................................................................... .. 

Assuming Normal Distribution Assuming Lognormal Distribution 

:~-~~~~t~==~~~~~~~¥!~i~[~;E~f~~~~~~~~-~~~~~~iili~~t!i!t-
::~:::~:~::::::: .. ::.:::~.::.:: .. :: .. :: .. :.:::::::.::.:::::: .. :: .. ::.::::.:: .. ::~~~.~~:::~ .. ~~~:~~.~:~~~~ .. ~: .. !~~~: ... ::: ..... :: .. : ................. _ ... _ ..................... :::::: .... ::.::::I:::::·:· .. :::··: .. : .... ::::: .. ·::::::::~:·:·::·::·:: .. :·:::~::~~:::=.;~:~~~: .. :~~.~~.~~~~~!~~~~!.~:~:::::: ... : .. :.:::::.:::.::.:::.:~~:.~:~~::~ .. :::.~.::.::: .. ::: ... :~~ ... :'::"::~:::":.: 

k star (bias corrected) 1.932 Data do not follow a Discernable Distribution (0.05) ......................................................................................................... · .. ·_ .. _· .. · ........ · .... · __ .... _ .......... Theta .. Star ...... · .... '1"3":"1"3 .. · ................ · .................. · .... ·_ ...................... · .. · ............ -.... _. __ ................................................... _ ............................................... _ ................................................. _ ................. . 
......................................................................................................... · .. · .................... · .......... _ .... __ ...... · .... · ...... · .. ·_ ............ _ .... nu .. sta'j= ........ :n3'S·:·S· .............................................. · .. · .. · .. · .................... · ................................................................ _ ................................................................................................ _ ............ _ ................... .. 
........ · .. · .......... ·_· .. ·· ...... · ........ · .. _ .. · .. · .... · .. · .......... · ...... ·Approxfmate .. c"h'i"Sq·uare .. vaiue .. Cosj .. · .... ·1 .. S·5 .............................. · ...... · ........ · .. ·_ .......... · ........ · .. · .... · .. · .... ·_ ........ · .... N·o·n·pa .. rametrlc .. ·s .. ia .. ilsti·cs·· ...... · ........ · ........ ·· .. ··· ........ ·_ ............ ·_ .. ·_ ....... _ .. . 

::.:.: ... :~:~~.:~ ... ::.::.::.:::~ .... ::.:::=~::.: .. ~:.:~ ... ~.:::.: .. :: .. ~.~~ .. ::::::: .. :::~~[~~~~~:.~~~~~:~~~~:§.~~~~~~~I: .. · ...... ·:·:~:.?~~:·:: ~:: .. :.:.::: .. :.:: ... ::: .. ::.::.:.: .. ~ .. : ... :.::.:: .... :: ... ::.:~~::::~ .. ~:: .... ::.: .. :~~=: ......... ~ .. :: ..... :~ .. ~:: ... :::~~= ... :.:~ .. -~~~~~~!.:::~~~:~:1~:~:::: .. :3~~·:.~·~ .. :·:~.: 
Adjusted Chi Square Value'l 154.1 95% Jackknife UCL 33.62 

.: ...... :.::::: ... :.:: .... :.~ .. :::: ... ::::::::: .... :::~::::~::::.: .... ::::~.~~ .. :~ .. ~: ...... ~ ....... :.~~:.:.~.~:::: ... : .. ::::.~.::.:.:::: .. :.: .. ::: .... :::.:~:~:: .. : .. :::.~.:.~.~ .. ~ .... ~ .. :.: .. 11i· .. ::.: ... ::~~:~~~.·~:~ ... ~ ........ :=~.: .. :~ ..... :.:.: ... ::.~ .. :.: ... ~~~~: .. ~ .. ::: .... :: .. ::: ...... : ...... : .. = .. :: .. :~~:~~:.~~:~ .. ~~~:~~ .. :~~:~~~~~~.~:::~~~:~ .. :~:::.:::~:~::~:~:.:.:~:. 
Anderson-Darling Test Statistic 5.6961 95% Bootstrap-t UCL 50.53 

.::.::.:::: ...... ::: ...... :~~.:~:.:: .. ::::.::'::: .. ::.:.:: ... :.~ .... :~ .... ~ .. :: .. ~::~~~~~~~~~~:~~:~:~.~~~ .. ~~~~::~~~!~~~:~~"Y~~~:~l' ... ::~~ .... : ... :.?::?.:~~:~ .. ~.:~::: .. ~: .. :: ...... ~:.:~: .... ~ .. ::~ ..... : ..... : .. :::.~.:.::: ............. :.~ .. :: ...... ~: .. ~ .. ~.~::: .. :.:.~~~::~~~~~:.:~~~~~~~~:~: .. ~:~:~ .. ~~~~ ..... ~~~~.:~ .... :::::: 
Kolmogorov-Smirnov Test Statistic 0.264 95% Percentile Bootstrap UCL 34.16 

.............................. · .. ·· ............ · .......... · ........ ·--·Koi·mogo·rov~S'mlrn'ov"S%"critlcaf"vaiU"e i .. ·-.......... ·o~T29-·T ............................ · .. · .. · .......... ·· ............................ -.................. -............ · ...... · .. · .. 95·O/~-BCA·B·ootstra·p· .. UCi .............. 3~i39·-.... · 

...... _ .... ·_ .............. Data· .. n·ot-G·am·nl"a .. ·D"i"s .. trlb .. u"ted .. ·at .. S% .. ·s"fgnTii"can·ce·ievei""-.... · .. · ................ r· .................... ··· ............ · .... · ........................................ · ...... · .. ··95% .. ·Chebyshev(Mean;"'S'dY"UCL .. · .... ·4·('f83 .. _· .. .. 

...................................... _ ...................... _ .............................................. _ .......... _._ ....... _ ........ _ .................. _ ............................................. T .... · ............ · ...... · .............. ·~ .......... · .. · .............. · .............. · ........................ · .. · .... · ........ ·-·9-~i5% .. ·Chebysh·ev{rv,.ea·n';-sdY"Cic"C .......... · .. S·6~ .. 1·2· .... · .. .. 

...................................................... _ ............................ __ ........ - ................ _.-......... _ ............ _ .. - ................................... _ ................. -... _.! .......................................................................................................................... _ ................................... -.......... _ ..... _ ............. __ ............................. -.......... _._ .................................... _ ... _ ........... .. 

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 74.38 
.................................. ~ .•... --............ -................................ _ ...... _. __ .. " ... _-_._ ....................... -..... --_ ..................................................................................... -................... . .......... _ ........................................ _ ........................................ __ ....... __ ... _ ..... --.............................................................................. _............... . ................ _ .... -.... _ ...... _ .... . 

95% Approximate Gamma UCL 30.35 
...................... _ ................................................................................ · .. · .. · ...... 9·S%-AdJusteef"Gamma .. iic'C -·_ ...... 3'O·:·52 ........ r-·· .... _ ...... · .... ·· .. · .. ·· .. · .. · .... · .. _ .... _· .................. -............ -........................ _ ...................... _ ............................................................................................................ . 

l ::·~~:: ...... ·:::~ .. :::~·: .. ::·: .. :· 
Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 46.83 

..................................................................... __ ............ _._ ........................ -.......................................................................... _ ........ -............................... _--_ .... -............... _ .... -............ _ ... -_ .......................................................................................................................................................... __ .......................... _ ............ _ ........................................... . 

·Res·uit .. or .. ·fi2· .. SDC .. Ci"ithi"lJ·m")" .. · ...... · .. · .................... · ............. _ ................................................... _ ....... -...................................................................................................................... : ................................................................ _ ............................................................................................................................. .. 

............................................................ -...................... __ .............................. -... _._ ...................................................... -..... -........ · .... · .... · .. · .......... Gen·era·i· .. Sta"tlstlcs .... · .................. · ............................................................................................................................................................................................................... .. 

............. _ .............................................................................................................................................................................................. _ ................................ _ .... _ ... __ ..... 1" ............................................................................ _ ..................................................................... -.................................................................................................................. .. 
Raw Statistics i Log-transformed Statistics 

........................................ _ .......................................................... _ ..................... _._ ............................................................................ _ ............ , ............................. _ ....... 1" ................... _ ........... _ ................................................... _ ......................................... _._ ............... · ............................ · ................ ·· .................. ·T .............. · .. · .... · ................. .. 
Minimum I 5.43 i Minimum of Log Data 1.692 

.......................................................... _ ......................... _ ............ _ ........................................................................................................................ , ........ _ ........ _ ....................... 1" .................. _ ..................................................................................................................................................................................... _ ...... _ ..................... _ ............ _ .............. . 
Maximuml 27.6 i Maximum of Log Data 3.318 .................................... _ .... _ ........... _ .......... -................................................ _ ........................ · ........................ · .... · .. · .. · ...... · .. · .... Mea·n .............. ·1"8·:·6'S ........ i .. · .... · ............................................................................................................................ _ .......... _ .. · .. · .... ·M·ean .. of"Tog"'O'a"ta' ...... · .......... ·2·:·9 ............ .. 

........................... _ ........... _ .................................................................. · ........ _ ............ · ...... · ............ · ...... _ ...... · .... · ...... · ...... ·M·edian·j .......... _·1 .. 8:7'S· .. · .. t ........ · ........ ·· ...... · .... ·· __ .. · .......... · ........ _ ................ · ........ · ............................................ · ........................ s·o .. oi""i·og .. 6ata·j .................. C)":·2·5 ........ · 

..................................................................................................................................................................... _ ................................................ _ .... - ......................... _ ........... -i-.... _ ....................................................... _._ ...... __ ........................................... _ ................................................................................................. _ .................. _ ........... . 
SDI 3.754 I ! ........................................................ _ .............................. _ ....................... · ................ Coeffi·Cis·nt .. oi""vari·a"tiont .......... _ .... cf·2'O·1· .. r ........................................................ · ........ · .... · ........ _ .......... · ........ · ................. _ .. _ .. _ ...................................... -................ · .................... r ........ _· ............................ · 



Relevant UCL Statistics 

l
··:·· .. ···::··~:·:·:·::·::·~.-:::··:.-··~: 

Shapiro Wilk Test StatistiC! 0.966 Shapiro Wilk Test Statistic 0.819 
............................................................................................................ _ ................ -............................................................................................. ............................. . ........................................................................................................................................................................................................................ 1" ...................... , .................. . 

Shapiro Wilk Critical Value 0.947 Shapiro Wilk Critical Value· 0.947 
........................................................... _ ...... - .. _ .................... -................................................... -........................................................................ 1.. ........................................ 1 ............... _ ............................................................................................................................. _ ........................................ _ ............................... 1... ........................................ . 

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

................................................................... _···-··· .. ··Gamnl"a .. ·6ist"rfb"uti·on· .. Tesi· .. ········ .. ···· .............................................................................. -.......................................................... ········ .. · .. ··· .. ····· .. ·"Data· .. oislrlbuii·on .. ··· .. ··_··-_ ................... -............................................................ . 

................................................................................................................................ · .. ······ .. j("·sta .. r··{bias··corrected)"""·· .. ·······1··if42· .. ·· .... ····· ........ ··· .. ·· .. ···· .. ··········· .. ···"Data··a .. ppe"Bi· .. No·rma·j···ai"s·%"··S"lg·n"i"ii"ca·nce··Levef······ .. ········· .. · .. · .................... . 
•.... _ ..................................................... --............. ~ ..................... -........................................ _ .. _ ... _ ... -........... -..... -_ ............................ _ ................................... - .... _ ............. -_ .......... -...... - .................................................................... _ ........... _ .... - ......•...•... - ...... ,_ ....... -....... -................ "' ...... -.............. --.. ~-...... -...... _ ......................... "' ........................... . 

Theta Star 1.013 .............................................................. _ ................................. _ ................. : ................................................................... ····· .. ··nu··star .. · .. ·fiBs .... ···· .. ···· .. ··· ...... -.. _ ............ _ ................................................................................................................... _ .................................................................... _ ... _ ......................................... . 
...... _ ........................... _ ....................... -.. _ .... ··_·A·p·prox·i"mate···c·tiTSqua·rs··vaTus··CoSj"····1·61"1·············· .. ··· ...... _ .......................................... -._ ....... -· .. ·· .. ········· .. ·N·onpaiiimetric .. s·i8ii·sti·c·s········ ................................................. -............... _ ........ . 
.......................................................... -· .... ···· __ ····· .... ·· __ · ...... _·Adj"usts·cfLeveTo .. fs"i"{inj·flciince .. " .. · .. · .. ····6:·045···· ................................. _ .......................................... _ ................................. _ ............. ··· .... ················ .. ···········95%··c[T"Ti"C"Cr·· ...... -1"9j5S ...... ··· 

~,.:.:::.:::.:.: .... :~ ... :: ..... ::::-.:~.:~-.~.::~~:.:~.::~:=-.:.-..:~~.:.::-.-.~~.:::-..:.-.~:-.:~~!.:~~~~~~~~.~-.~~~~~~:~~~~~!:~~ ·-.:~~·~~~-.::-.::·::-.:·:·::1~::::·~::·-.:=:~-.~:::~·::··:·-.:::.:-. .. ::-..:~::.:::.~~:.:: .. ~:~~:: .. :::~::~~~-..:-.:.::::.-.::::::-. ... ~:.::-.:.-.~~.~~.-.~ .. ~~~~~!!.~::~ .. ~~ :-.: .... -.~~~.:.~~:-..,:-.-. 
95% Standard Bootstrap UCL - 19.55 

........................................ _ ...................... ···-························ .. ·-·····A .. nde .. rson·~'Da·rfing··Tes"i"Sta·tfstic · .. · .. · .. ·········1··:·236· .. ··r···_ .. · .. · .. ················· ................................................ -..... ~ .... -.... ······ .. -· .... ··-············ .... 95%···Bootstra·p·=i·uC"C ·· .. ········T9~·S3······ .. ·· 

................... _ ....................... __ .......... _ ........ ······ .. Anderson:·i5a·riTng···5o/~· .. CriticiiiVaTu·e .. ·· ...... _···'O:·74S···r-···· .. ·· .. ··· .. ····_····· .. ·········· ............................................................. · .. ········S-S%···Ha .. fiis· .. BoOtstrap· .. U-C·[ ··· .. · .... · .. 1~f5·5· .. ·· .. .. 

.......................................... , .................. ········· .. · ..... ·············Koi'mogorov:sm·irnov-·Tsst .. Statlstlc ··· .. ·············0·:T39 .. ·r· .. ··· .. ······················ ..................... _ .......... -....................... ·· .. ···· .... 95%·-P·s·rcenti"is·S·ootStrap .. {j""··· ···· .. Hf·sT .... · .. ·· 

~~:.-.:::-.~:::::.:::::.~.:.-.:~.::.,.:.::::.~:~::::.::-.-..-.::~~~.~~:~.~~~~=~~~~~~~.:~:~:.~~~~~~~~~~~~~~ :~·-.-.-.::::·::?.:·~:~~'.·:.I·:.::···.::· .. :.-.·.:-.::~:.-..-.::: .. ::: ... ::~:.-. .. ~:.-.~~:.::::::-.:-.:-.:~ .. :-.-.~-.:.: .. -.-':.~~::.:::::"~-':-'~~~::~·~~~~~~~~~~~~-UC .... ::~.~:~~~:::.-.:-.: 
Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 21.02 

==-~~_~~~~==~=~~~;~~~~~i~~~~~~~~?=~===ll=~~==-:=:=~~;~~~~~~~~~~~~~~;f= 
95% Approximate Gamma UC 19.73 

................ " .......... _ •• M •••• _ .................................... w __ .............................. __ .......... , ....... " ............................ _ .................................. _.___ ........ , ••••• _ ............. _~ ••• ................... _._ .. _ ..... _ ............................................ _ ......................... _ .................................................................... __ .. __ ... _ .. _._..................... • .............. _ •••• _ ............ . 

95% Adjusted Gamma UCL 19.77 

Potential UCL to Use Use 95% Student's-t UCL 19.56 

··Re·s·u·it·o .. i···fi2···si)·C{i1l"a·ngan·eser .. ······· .. ··· .. -................................................................... _ .................. -................................................. -................................. _ .... _ ............................... _ ... -... -........ _ .............................. _ .................................................... -....... -.................. -.... -................... . 

............................................................................................................................................................................ ···· .. ··· .. ················_····· .. ·-_··_ .. ········· .. Generai···siaiisiics········· .. ··········· .. ·················· .................... _ ............................................................... _ ........................ -.-.... -............................................................ . 

~~~=~==~=~~=~=====~==~~~:~~~~~~=~i~=~I:~:-~:~~=~=-:~::=-~~~=~~~~~~i~~~(=;~i~: 
Maximum 1010 I Maximum of Log Datal 6.918 

Median I 275 1 SD of log Data i 0.583 

Coefficient of variatiOnj 0.621 1 ! . 
.............................................................................................................. _ ..................... -................................................................................................................................ -1--.................................................................... - ............................................................................................. -...................................................... ~ .............. - .......................... . 

Skewness 1.558 ! ! 
........................................ _ ... _ ................. _ ..................... _ ..................................... _ ........ _ ...... __ .............. _ ............... __ ....................................... : ......... _ ....... _ ..... _ ........ __ ... J_ ....... _ ................................... __ .. _ ............. _ ..... __ ..................... _ .. _ .. __ .......... _ ............................................ _ .... __ ............................................ J._ ...... _ .. __ ................ -...... . 

Relevant UCL Statistics 
....... -.... -~ .................. -.................. -................. _ ................................. -........................... -.................................................................................................. ··· ........ ········ .. ····1---.. ···· .. __ ······ .. ··· .. ········ .. ·· ......................................... -.............. ~ ........ -.......................................................................................................................................... _ ........ . 

Normal Distribution Test Lognormal Distribution Test 
............................................ -.............................................. _ ....................................... _ ..... - ....................................... ········· .... ·············-···· .. T························· .. ······· .. ·····1··· .. ·· .. ·········· .. ········ ............................................ _ ............................................................................................................ _ .................. - ............... , ................. --........................ . 

Shapiro Wilk Test Statisticl 0.856 Shapiro Wilk Test Statistic I 0.975 



,1[~i,J;,;.i~1~!·,... . I '.' •... shlpir~ ~ilk c!i~~~1 v;ruel·· . 0.947 
. . _._._ .... --'--"- _ .. - ............. _.- ........... -,_. . ... - .... -_ .... " .... ,-, -... . ...... ,- ................... _. . .. - ....... . ..... - .. _- .. - l' ............. _.-.-................ __ ... ....... . .... - - ...... _ ................. _-- --.. -- ..... - .. - ...... - ._ .. _. -"-' - . . -- -, -._ ....... . 

Data not Normal at 5% Significance Level : Data appear Lognormal at 5% Significance Level 
........................ _ .. _ ...... _ .................. _ ... --..... _ ..... - ...................... _ ............................... -.................................................................................. -....................................... r····-·············· .. · .. ····················_ .. ··· .. ····· .... _ ............................................... - ............................ _ ..... - ................................................... _ .................. -.-....• -.................... . 

... _ ........ _ .................. -........................................................................ - .................................... -................................................. -......... -................................................... -.. ..1. .............................. - .... -............................................................ -........................... -.............. _ ............................................................................... _-...... -............................... -
Assuming Normal Distribution I Assuming Lognormal Distribution 

· ·.~~ .. _~-::~·.;~~-~cL~~~a~f;i;~~~~;;;: ::I~-:;~--;:-~~-~~i·:·-~:~i~ri:~~~;i~~~iJ~fr:-· . 
. . . .... .. _ ........................ _" .................. , ................................ 9.~.~ .... ~.~~.~~~~~~. ~~:l.. .. ~~~:~ _ ................ _ ....................................................... ~.~~ .. ~.~=.~.~ .. ~~.=.~ .. ~~~~ :~ .. ~~.~.I.. ...... ~~.~:.~ ......... . 
:::.~: .. ::.: ... :.~~ .. ~.:::::~: .. :::-.: ... :: .. :~:~::: ..... :.: .. :.~~.::: .. : .. ~ .. ~~:~~:.:~:~~~~~~~~~~~.:.!~~~ .... : ....... :.::::·: .. :·:: .... ~ .... :·: .. =·: .. :::: .. ·:~: .. ~ .. ·: .... :·:·~:::1! .. ··:::·:.:: .. :.:.:: ...... :: ...... :.~ ... :.::.::~ ..... ~ ... :.:.:: .. :.:.:.:: ... : .. ::: .. : ... ~.~ ... ~~~ .. :~:~~ .. ~~~~:~~~:~ .. ::::.::.:::.:::: .... ~.::":~:.~':.~ .. ':".::~:"~~:"::"'.:::."~::'::~:."':::":: 

k star (bias corrected)l 2.977 Data appear Gamma Distributed at 5% Significance Level 

:.:~:::.:.:.: .. :::.::~::~ .. ~.:.: .. :: ... : ... :::.:::::.:.~-.:::.~:::.: .. ~:::::~: ... :: ....... ::-.:: .. ::.::.:::.: .. :::::~~~~::: .. :: .... :::.:: .. ~~.:.:::.: ... :: ... ::: .. ~~~~~~: .. ~~~~ ~ .. · .. ~ .. ~:~~:::·~: .. :·:::·:::··I .. :::::·: .. ·:::::::· .. ::·-.::::::::::.:: ...... :.: ......... :.: ... : ... : .. : .... :: .. ::.:::::~:: ..... :::~~::: ..... :.~ ..... :~.:~: ... :.: ... :: .. : .... :.:.:::~~:::::.::.: .. :~~::::~.~:::~ ... ~: .... :: ... :.:.:.::: ... -.:.:~.:: .. :::::~.~~ .. :: ... :.::.: .. 
nu star 285.8 

~~~::~~~~~I=~~~~~~~l·~~:!~]~(~~~~~~-~;~~~~~~~;j~ffili~==-
Anderson-Darling Test Statistic 0.491 95% Bootstrap-t UCL 391.8 

:::.:::: ... ~.:~:::: .... : .. ~~::.::.: .. :::: .. ::::::.::.:::: .. : .... ~~ .. ~~~~~~~~~!.~~~~:~~~~~:~~:::~~~ .. ~~:~~~ .. ~~~~~~~~~! ... ::.~ ..... :: ..... :?::?~~:: .... ::.: .... :::.::: .. ::::~~ ..... ::::~ ... =::~ .. ::: .. ~.::: .. : ... ~: ... : ...... ::: ... ~:.~~::.: .. ::::~ ... :: .. ~~~~ .. ~~~j'.~~~~~~~~~:~:~~~~. : ........ ~~:~.:::?:.: ... :: .. :.::: 
Kolmogorov-Smirnov Test Statistic 0.116 95% Percentile Bootstrap UCL 382.9 

........................ _ .. ·_ .......... ·· ............ _ .. · .......... Kolmog·o·rov=S .. m .. irn·o~1"5% .. ·Cri·tic·arVaILj'e · .. ·-.... · .... ·O~T2!j'"· .................................. _ .................................................................... · .. · ...... ·95O/~ .. B·CA· .. Bo·otsirap .. ij'CL ........ '38·~Lf· .... · .... .. 

.......... · .......... Data .. ·appear .. Gammii .. i5i·s'ii'fbute-Ci .. iii·S'%-Sfg"nificance "Lever ...... · ...... -· ...... -.......... -.. ~ ...... · .. · .......... · ...... ·· .... ·-...... ' ...... ·95 .. %"'C'h'ebyshev(Me'an';'''s''aruc[ .... ·· .. 46"1'":3 ............ .. 

:::=:::~~:=~:=-;~~~~~~~~~~::=~~:::=~~~=~~~=:~=:~~~~~~~~i~~~~;-~~;~~'~1~~ 
95% Approximate Gamma UCL1 382.9 j 

=~~-========:=~======~=:==~==~j~~===.=~=~==~==~~~~~=~~~=~~~:===== Potential UCL to Use Use 95% Approximate Gamma UCL 382.9 
........................ __ ............................. _ ....•.... _.-.¥_¥ .. - .. _ ........................ _ ............................... _ ................ ---..... --_._ ....................... __ ........ _-.,_ .............. , ......................... - ................................ -_._-_._ ................................... - ..... _._._."' ....... _-..................... - .... _-_ .... _-_ .. _.-........................ - .. _ ......... _-_ .............. _ ................ ¥ ................ _ . 

.................................. _ ............................... _ ..................................... _ ............ -............................................................................... · .. · .......... · ...... · .. Gen-e·ra'i'"St8·tlsti'"cs .. · .. _ .. __ .......................... · ...................... _ ........... _ ......................................................................................................................................... -...... .. 

.... _ ......................................................................................................... -... -............................................. -....................................... · .............. ·]· ..... ·· ................................ ·1· .... · ...... · .... · ............ · ................................................................... _ ........................ --........ _ ............................................................ __ ...... -.... '1" ....................................... .. 
Number of Valid Samples 48 Number of Unique Samples I 36 

............................................................................................................... _ .......................................... _ ...... _ ................................. _ ......... _ .. _ .................................................................................................................................................................................................................................................................. _ ........... L ... _ .................................. .. 

.............................................................................. -.......................................................... _ ........................... _ .. -.......... -................ · .... · ...... ·-............ · .................. · .. · ............ ·1 ................ · ............ · ................... _ ............................... _ .......................................................................................................................................... _ ..... _ ............................... .. 
Raw Statistics Log-transformed Statistics ............................................................ _ ............................... _ ......................................................... _ ............................................................... j ............................................... _ .................. _ ..... _ .. _ ........................................................ -............................................. _ ..................................................................... ] .......................................... .. 

Minimum 0.0012 Minimum of Log Data -6.685 

:::::: ... ~:.:.~:~~:~~::~.::::.::.:: ... ::~::~.~~:~::.:.~ .. :: .. :.:: .. : .. :~:~.::: ..... : .. :::.~~=~:.-..:~:::.::~::~~:.~::.:.::~:::~: .... :~:-..~:::.:.~:~~~~~~. ::~ .... ::::::::.?:~?~ .. ~.:::·l:::·:· ..... ::: .. ~ .. :~:::·: .. ·:::::.:~.::.:.::::: .. :.:.:.:::::: .. ::: .. ::~::: .. ~~ ... =: .. : .. ~:::~::::~:.: ... :.:.::.:~.::::.~~.~:~:~:~~:.~~::~~~~:~~ .. : .. : .. :.:=~~~2:~~:::: .. 
Mean 0.0199 Mean of log Data -4.305 

.................................................................................. _ .................................... _ ... _ ................................................................................... -.................................................... 1... ......................................................... _._ ............................................................................................... : ...... -.......................... -............. . ................................... .. 
Median 0.01131 SD of log Dat 0.893 ............. -.-......................................... -............................................................................................................. -................. _............................... .. .............. -.. · ............ -.. ·-.... t ................................... · .......... · ..... ·_ ... · ................................................ _............................................................................................... .. ....... -...................... _ .. .. 

SD 0.0194, 
.................................................................................................................... -................ -................. _ ........................................... -_ ... _ ............ _ ..................................... 1 ................... _ ... _ ....... _ ... _ .... _ .............. - ................. _ ......................................... --....... - ................................................................................. 1 ........................................... . 

Coefficient of Variation 0.9741 
................................................................................... - ......................................................... -.................................. , ...................... _ ....................... -....... _ .................... _ .. _ ......................... -............... _-................................................................ _ ........................................................................................ _ ........ ] .................. _ ..................... .. 

Skewness 1.757 
....................... - .. - ........................... ~ ..... - ..............• _ ..................... - .. __ ..... -_ ................ --.................................... - .... - .............................. - ....... ~ ••• • " .............. "" .......................... _ ....... - .......... "'._._,._ .................................................... -_ .... - ................................... _._._ ................................. _ ................. -._ .................................. - ..... ¥ ........... - ••• ¥ 

Relevant UCL Statistics ............................................................................ _ ........................................................................................ _._ ..................... -.................... · ...... · .............................. --.... · .. ·1 .................................................. __ ..... _ ......................................................................................... -......................................................................................................... -........ -
Normal Distribution Test Lognormal Distribution Test 

::.: ... ::.:::.: .... : .......... =:::: ... ::::: .. ::~: .. :.:~: .. : ... :.:::.:.:.:::::: .. :: ..... ::.~~ .. ::.:::::.:.:.:::.:~~~~.~:~:~~:5~~!.~: .. !~~~.:~~~~~~~~~:1]1 .. ::·: .. · .. ·.:: .. :?::?.·~~::·.11:::.: .. : .. ::::::::~ .. : ... :=:~ .. :=:~ ..... :.:::.::: .. ::::::.::: .. :::~: ..... :.:: ... ::.:::~.::: .... :.:: ... :::.~~~~?~~~:.~:~~!~~~::~:~~~~~~~~[".:.::.:":?':::~:'~~:::" 
Shapiro Wilk Critical Value 0.947 Shapiro Wilk Critical Valuel 0.947 

........ · .............. · .......................... · .. Data .. ·noi .. Normaf'ai·S% .... S·igni"ii·canc·e'Teve( .... · .................................... · .... ·r .... · .. · ...... -· ...... · .. -· ...... ·6ata· .. ap·pear"'[og'n'o'mi'a'j"'a't-5'%"'s'fg'nlfic'a'nce"-cev~i""""""" ....................... .. 

........................................................................ _ .. - ............................... ---....................................................................................................................... -............. -.................. 1' ......... -........................................................... _ ............ _._ .......................................... _ ..... -.. -.......... - ........................................ -........ -.................. -... 

! .......... · ................................ · .............. _· .......... · .. Assumfng .... N·o·j=nl'a'j"·DIstributlon .................... ·_ .. _ .......... · .................................. ·r· .......................... · .................. -.... ·_ .. ·· .... -As·s'liming .. Lo·g·normai""bi"s·tri'iJuti·on .. · ................................................................. .. 
........................... _ ....................................... __ ..... __ ................................................................................ _ ......... _ .................... _ .......... - ........ T ....... --.................. -............. ~-................ - ........................................ _ ............................................................... _._ ................................................................................................... _ ................ _ ................. _ 

95% Student's-t UCLI 0.02461 95% H-UCL! 0.0268 



........ _ .......................... _ ................................................................... _ ....... _ ................... _ .................................................. ····· .. ····· .. ········G·eneraTSta·t15ilc·s .. ······· ... ·· ...... ··· ................................................................................................................................................................................................. . 

........................................................ _ ..... ···· .. ·····························Raw .. Sta"tis·tlc·s ... ···· ....................................................... ··········································1 .. ···· .. ····· .......................................................... ··········Lo·g=triinsformei:(St8·il·sti·cs .. ········ .. ···· .................... _ .......... _ ....................... . 

................................................................................................................................ · .. · ... ··· ... ··_····· ... · .. ···· ........ ····· .. ·Mlli"im·umr········· .. ·'(i6if' ............................................................................................................................. ·······fJj·inlmu·m··of""Lo·g···D"ata· · .. · ..... ··~i297·· .. ······ 
! 

~~:: ..... :::::~ .. :~:~ .. ~.::.::.::.::.:~::.::.::::~~ ..... ~.:~ .... : .. : .. :.::.~ .. ~.:.:~.~: ... ~-. ...... ::::~.~~~~~~~~~.:·~ .. ·:· .. ~ .. · .. ·~ .... :·::~:~~~~~~:~:l·:::·:::·:·: .. ·:·:~~ ... ~~ ........ :. : ... :.: .. : ... : .. ~::~.: .. :: .. :.:.::: .... ~~ ... ::.:.::~.:~::.~ ...... : .. ~ .. ~::::.:: ...... ~~ .. : .. :::: ... ::: .. :~ ... : ... ~:~~.~~~~~~::~~~.~:~:~ .. ~~~~: .~~':.'::."":~~::'~:?:~"':' 
Mean 0.581 Mean of log Data -1.175 

........................................................................................ _ ........................................................................................................................... 1 ............................................................................................................................................................................................................... _ ............................................................................................ . 

Median 0.38 SD of log Data 1.255 
•••••••• , .... , ................................................................. _ •••••• _ •• ____ ......................... ~ •• __ ................................................................................................. ." •• , ••••••••••••.. _ .......................... _ ....... " .................................... m •• " •• _ •••• _ ............. __ ................................. _ •••••••••••••••••••••••••••••• .,. •• __ •••• ~ ••••••••• , ................•••• " ........................... _ .................................... . 

SD 0.677 

~~: ... ::~ ........ :: .. :.:~ ... :.:::::::.:.:::::~:::.::.::::~:~~:::~:~~~ .. ~~~:::::::: .. : .. ~~:.:~ .. ::,~: ...... ::: .. : .. ~~~~~~!-~·~~:~!.:~~~~~~!~~·~j ................ ·~ .. : .. ~·:~~: .. :I: .. ·· .. :::··:·~:.~:.~.~.:,:.:: .. ~ .. ::.: .. ~~~ ..... :~::~: .. :~ .. :.::::: .. : .. :::::: .... :: .. ::::: .. :.:::::~::.:~::.:.~::~:~::.:~~: .. :: .. ::~:: .... ~ .... :.~.:.:::: ....... : .. ::.::.::::::.:.: ....... : .. :::: : ...... :::: ... :~ .... :~:::.~::: .. ~.: .. 
Skewness] 2.313 I 

.......................................................... _ ............................................. _ .. _ .................. _ ........ _ ................................................................................................................. _ ........ _ ............................... _ ............................................................................................ _ .............. , .......................................................................... J ........................................... . 

Relevant UCL Statistics .................. ··· ...................................................... ·_· ...... Normai"bistrlbutio·n .. Tesi· ........ · ....... _ .......... ··· ........ ··· .... · ...... · .. · .... · .............................................................................................. ""[o'l'"normaf"O .. lstr:ih·uilon .. "Tes"t ........ · ........ · ............ _ .................. · .. · ................. · ...... · 

.. ::.::: .... :.~:: ... : .. ::.:~::: .. :::: ... ::::::: .. :.: .. ::: .. :.::: ... :.:: ... :::::: ... :: ... ::: ... :: .. ::.::: ... :~ .... : .. ~~~~~~~ .. ~~~:~::!.~~~~~·~~~i~:~~~r: ... ""::""~~~~~ .. ::~:.=:.:::.: ... ~ ... : .. :: .. ::.:::::::.:~::.:: .. : ... :.:: .. : ... :.:: ...... ::: ........ :.::.~~.:: .. :::.::~:~~~~~~~~~~~~_~ .. ~~~~~~~~~:11:~ .. : .. : ... : .. :~::~~~~:: ... 
Shapiro Wilk Critical Value1 0.9471 Shapiro Wilk Critical Value 0.947 

...................... _ ............................... _ ..... _ ............... _._ .......... ~~ .. _ ... __ ............................................... _ ............................................ L ............... , ........................................................................... _ ..... _ ..... _ .. _ ......... _ ................................................. _ ................... __ .......... _ ..... _ ......................................................................... . 
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

:~~=:~~~=~~~~5:;;~;~~~~~~1~~1=~i~~f~~=~=-=::~==~:;::~~:;~;!i!~~T~=:iiii~ 
95% Modified-t UCLJ 0.75 I 99% Chebyshev (MVUE) UCL 1 2.147 ..................................... -. ............................. _ ......... _._ ....................... _ .......... _ ......................................................................................................................................... 1 ......................................................................................................................................................... _ .. __ ........................................................ _ .... L .................................. . 

_ ........................................................... - ............................ _ .. _ ........ _ .............................. -.................................................................................... _.. ..._ ...... _ ... _ .. .1. .................................................................................................................................................................................... _ ............. - ............................................ -.. 
Gamma Distribution Test I Data Distribution 



corrected) 0.88 I Data Follow Appr. Gamma Distribution at 5% Significance Level 

':~::~~:-'.:-':~:':: .. ::::::.:::::::~~~::::-'~~:.~~~::~~:.-'~-'~~-':~::.:~~:~:'::'~~::::.':-'-'::'.':.:.:'.".:.:=:'"::::.::'::.::'~'.::'-'.:~.:'.~~:~~~.~~~~~ ·-'·:::·:·:::::···?'·:~~~~-'··:·:l~--·:·~"~:·-~-'·~~~~~:::="::~:~-:~:::~:"":.~:::~~:-'~:":~":~"-'::.::.-'::.~~~.:.:":.:-"~~-~:':.::::::.':':':.~:'::'::.':::::~.:~''''::':'~-~.:~~:'.':~.::::~~::.:~~.:~~~~~::::::::.':::::.':.::: ..... 
nu star1 84.46 

· .... · .................... · ........ · .. · ...... · .... · .... · .. -.... · .... _ .. -.... ·-j\-j)'p·rox-imaie .. ·Chj"·Sq'lJ~ii're .. \iaiueT6'Sj' r· .... · .. ·6~L28 .... · .. T .... · ...... · .. · .......... · ........ · .. · .. · .. -.. · .. · .... · ...... · .. · ...... · .... ·-.... Non'i'a·rametrlc .. Statlstlcs .... -· .... ·-· ........ · .................... -.......................... -._ .... .. 
! i : .. : .. :.::: .. :.::.::.: .. : .... ~ ... ~ .. : ...... ::.: ... :.: .. : .. :~.--....... : ........... ::.:: .. :: .. :: .... ::~~~~~~~~~.~:~~~~~~~~ ... ~:~~~-~~~~·~~~:I~ .... ~.· ...... ?·:?~·~~:::r .. :::.~::·~·: .. ::·:~:::: .. :·:.~::.::::::.::: ..... ::: .. :~: .. :.: .. :::: .. :::.:: .. :::.:~.:: .... :: ...... :: .. ::::.:: .. :.: .. : .. :~:~:~:: ... ::: .... : .. :.:::: .... ~~~: .. ?.~!. ... ~.~~~:11!· .. · .. ·:·:: .. : .. ·~~?~:1. .. :·· 

Adjusted Chi Square Value 63.73 - 95% Jackknife UCL 0.745 

.. ::::: ........ ::::::: .. : .. :: .. :.:.::::: ... :: .. :::: .. :~ ... :~: ...... ::::.::.: .... ::::: .. ::::.:.:: .. :::.:::~ .... : ..... :.: .. :: .. ~ .. :: .. : .. ::::: .. ~~::::::~:::.:::.: ... :-.:~:~.:::: .. :.: .. :.:.:::.: ... ·:·~ .. :·~l::·:·:.:·:::~~.·:: .. : .. ::::: .. :·:· ... :: ... :~ ...... :: ... : ..... :::::.:: .. :: ... :.: ... : ....... : ..... ~: ..... ::~ ....... ·:·~:: .... ~~· ... -.·~·::::~:~·~~·~t~~~·~:~~ .. ~~:~~~~~~~~::~~~~I ... :.: ..... :.:~~?~~:·.:: 
Anderson-Darling Test Statistic 0.995 95% Bootstrap-t UCLI 0.793 

---------------KOI;O~;~~~~~~~~~~~~~~I----~~~~- -----------------------------:~~-~i~;~:~;,:~-~-~,----~;;;-
· .. · .... ·Data .. ·foiTow .. ·Ap·p·i=: .. Gam·ma· .. 6istri"b'utlon .. at .. S·% .. S·ig·rl'iflca·n·ce .. ievef .... ·· .......... · .. · .... · .. · .. · .. · .. · .. · ...... · ........ · .................. · .... · ...... 9S·o;;··Cheby'shev"('M'ean';"'S'd)""U'cL' .. ·_ .......... {OOS .. .. 

-~~~=:::~:=::::==;~;;;~;;;;s;~~~~::~=:~T=::~=~:: ==~=~:=~=::=:~==~~:~~:~~:~~:::g~ --~~:-: 
:: .. : ...... :: ... : .... :.::::~~:.:.::~:.-.~:.:: ... ::.~: .... :::.::.:::.:-..: .. ~: .. : ........ :.::::.~~~~~~~:~.~~~~:~~~::~~~~~~:~:~~~l·::::: .. ·::::-.~:?·:·?:~~:::· ::.:::::.~ .. :~-... :.~::: .... ::~ .. ::: ..... ::.:: ... -.: .. :::-.:.::::::-.::-. .... :::-..-. .. :::-..: .. :::~ .. : .... :::.~~: .. :~-.. ::: .. ~~ .. ~~:: .. :: .. ~::.::~ ..... :.:::~~:.:::::~~:.:~~.~.-..:::::.:: .. : .. :: .. :: ::: .. ::.: .... :.: ..... : .. : ... ~~:.: ... : .. ::: 

95% Adjusted Gamma UCL 0.769 
............................................ ~ .. ~ ... ~ ......... ~ .............. -.................. -......... -..... -....... -......... _ ............................................................................................ _ .............................. - .. ---.. -.. -_ ....... ---.... -...... _-........................ , .... , ........ -.......................................................................... _ ................................... _ ......... -........ _ ................................................... . 

.......................................... -................................. _-....... -.-................ _ .............................................. -........................................ · .. · ................ · .. ·-.... -Ge .. '·erai"Staiisiics· ................................................. _ ...................... -........................................ ---..... _ .. -...... _ .................. -.-_._-................................... -.. _ ........ _ ... 

. :.~::.~::~:: .. :~~: .. ~ .. :.~~~~~~:: ...... ~~~~: .... ~==:~ .. :~~~:·: .. :·~~: .. ~~~:~~~~~ .. ~~!~~~~:~~~·~~~~I· .. · .. ·:·~:?~:-.:·~:::::::·::I::~:~~:~:·::~:·~.:·~::::~:::·.: .. ~~::::·:·:·::.:.::.:.:~~~::~::~-... :::::.:::~.::~~:.::~~~::~:~~~~~~~ .. ~~!.§~~_~:~~~~~~I:·: .. ~::::~~·:.:::~:~:~~::· 

Relevant UCL Statistics 
.... · ...... · .......... · ...... _ .......... · .. · ...... · .... · ........ ·· ...... ·-· .. · .... ·Norm-aTi5Is'irfbuti·o .. n .. ·Tesi ...... · .......... ·_ .... · ...... · .. ·_ .... · .... · .. · .. · ....... -................................ _ ................. -_ ... _ ....................... ·_ .... · ...... Lognorm·aI5fstriil·u-ifon .. ·Te·st .... _ .......... · ...... · ............... -................................. .. 

:.::::::::::.:.:::.::: ...... :::.: ... :::.::~ .. ::.::~~.:~:.~~~:~:~~ ... :.:: .. :.::.~~: .... ::::: ... :::.~::~-.~:~~~.~.~~:.~~:~~:~~~~::~:~~t.i~~~~[: .. :: .. :.~·:?::~:?._~:~· ::~ .... :~~::: .. ~:.~:.:: .. ::: .. :~ .. ~.::.::.::::.::.:.:.::: ... :.:::.:.:::: ... :::.::::::::.::.:::::.::::::.::::: .. :: .. ~:~~~:~:~~ .. ~~~~.~~~~~~~~~~~~:i~ll::.::::-. .... ~::~:~?~::·:: 
Shapiro Wilk Critical valueI 0.947 Shapiro Wilk Critical Value 0.947 

.............................. · .......... · .... i5'atia·pper:i'i= .. No·rm·a'j"·at .. S·% .. ·fii'g'n'i'flcance"Leve'j .......................... ----.. -- ...... · .... -.. · ........ · ........ · .. · .. Data· .. a·ppe~ii=Tog·no·rmarai .. 5% .. ·signifi'canceT~evel" .. · ...... · .... · .. · .. · ........ · .... .. 

...... --._ ......... -.... -.... _ .......................................... -.............................. -...... -.... -.. -........................................ -....................... · .. · ............ _ ............ · .... · .. · .. · .. ·-............ · ........ 1 ........ · ...... · ..................... --.. --.... _ ...... _ .. ---... _ .. __ ... ---.. -..... -.. -_ ................................... --.... -......................................................................................................... .. 
Assuming Normal Distribution Assuming Lognormal Distribution 

::::=====~:~;%~~~;~;iJ!~~;~~~~[~2~-~~=:F~:====~~=-~==~=~;;~;;-;;~;:~~~:F~;~= 

-;=~~~~:~~~~-;~~~~~~;:~~!~~~;;~~-~I~~~~~~~~~~~~!~~~!~~~~l=~~~: 
==~-:=~::=-~::=:::==::=~=:=:::~~~~:~~~~~~~~~:=:~::~::~=:::::::~~;,~~~~~~~~~~~~~~~~~~~~~~::=:== 
.............................................................. -... -.. --...... -............................ -... -.-........................................... -...... _ ........... _ ........................................ -.. · .......... · .. -.. · ...... -.... f .. ·-.. · .. --.................. _ .................. ·-.. -.-............ -..................................... -........................... -.................... -........... -.-.. --.............. -........ -........................... -............. -..... -.. . 

nu staq 2502 I 
.......... -.............. -........ -............... -........................ --........ -.......... -_ .... -... _ .. -.. _-. __ ....................... _ ... -.............. -.-_ ........................................................ _ .......... --·-·1 .. -........ · .... ·_· .. · .... -.. -.... -...... -·_ .. -.... --.... -..... _ .... -................ -.. -.... --.......................................... -............................................. _ ......... -................ --.. --_ ................ -.... . 

Approximate Chi Square Value (.05)l 2387 Nonparametric Statistics .... -.................... _ ..... _ ...... _ ..................... -........... -..................... _._ ....... _ ...... -............ _._ ...... _ .... -.. -._ ..... _ ... -.-............... -......................... ~.-................. -.......... -...... -+ ........................ -.. __ ......... _ .... -..... -.............. _ .......... -....... -.... _ ..... _ ....... _ .................... -..... -.... _ ........ -................. _ ....... _ .. -.......... _ ...... _ ...... ,.-....................................... . 
Adjusted Level of Significance I 0.0452, 95% CL T UCL I 18.07 
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=-~==-::===~=-:=:==~~=~~:==~~~~--=:~~r==J-~:=:==~:-:=-::_:====:~~~~~~~~l~~li~~~l~_= 
Anderson-Darling Test Statisticl 0.338 I 95% Bootstrap-t UCLI 18.09 

. . ........................ . Kolmogorov-Smirnov 5% Critical Valuel 0.125 1 95% BCA Bootstrap UCL 18.05 

I J 97.5% Chebyshev(Mean, Sd) UCL 20.28 
........................................... n.
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........ •• .. •• .. •• .. • .... •A5 .. s .. u·mlng··Gamma-oistri'b'utio·n ...... · .......... ··· .. · .. ···.L··· .. · ................................. ( .................................................................................. ··· .. ··· .. ·99·%···c'Fi·e'by·s"h·ev(M·e·a·n:· .. SdfU'CL .. ·22jjif .... .. 

................................................................................................... · .. 95%"'I\p·p·rox·i'mate·Gamma .. ·U'cCr .... · .. · .. ·1 .. tiT2· .. · ................................................................................................................................. _ ................................... _ .. _ ............................................ j ............................................ . 

............................................................................................................. _ ... _ ................................ - ...... -........... _ .......................................... ~ ........................................................................................................................... _ ................................................................................................................................................ _ ............. _ .................. . 

:-==:::=::==:=::=~:=:=::::=:9=~~~:====~=~~~~l=::~=:::1· ......... _~:.::~~~.~: .. :::.:.: .. :: ... :::::::.:.:.:.:: ... ::::.: .... ::~ .. ~~: ...... ::.: .. : ..... :.::.:: ........ :.:.::.::: .. : .. ::.:~:: .. :::::.:.::: .. ::.~:.:: .. ::: ... :: .. :.: .. :.~::::: .. :.:~:~:~ ....... ::::: .. : .. :.~::::::: ... ::~.~:::::: ... : 
Potential UCL to Use Use 95% Student's-t UCL 18.09 , 

..................................................................... - ......................................................................................................... - ........................................................................................................... -....... _ ........................................................................................................ _ ....................... _ ............................................................................................... .. 

.... -......................... _--.-........ _ ........................................................................................................ _ ............................... · .. · ............ · .. · ........ · .......... Geii'erafS .. tatisiics .... · .... · .. ·_· .. · .......................................................................................................................................................................................................... .. 

l·~:::·::·:·:: .. : .. ::: .. :~~: .... ::~~~· .. : 
Minimuml 0.00301 Minimum of Log Data -5.783 

.. : .. : .... :: .. :::: .. ::: ... ~~ .. : .. :: ... :: ...... ~~~.: .. ~~.~:.: ... :: .... :.:.:::~ .. :::::: .. :::.::: ... ~: ..... ::.::.::.: ... :.::: .. :~ .... :::~: .. ::~.:::~~ .. :~ .. : .. :.~~:~:~:~~~:~:.I .. ::~·~~ ... · ... ·~::~ .. :.:::':.:::~ ... ~~~: ... ::~ .. :.:::: .. ::~: .. :.:~::::~~: .. ~::: .... :: ... ~::: .. : .. :: ... :.::: .. :~ .. :.::: ... :~ .... : ....... : ... :: .. :: .. ~~.~:~~.~~~~~~~~~~~~~~~~:l~~~ ... :~~ ... ~::.~!.~:· ... 
Meanl 0.0761 Mean of log Data -4.26 

:=~=~=-:==~:=~~~:=~=~~~~;~~i~~~ ~-~3~JE~~~=~=::~:===~=~=::===:=~=-~==~==E~==~:~~ Skewness 4.606 I 
.............. - ........... _., .... ---.... _ ..... - .... _ .. -.... -._ ....... -............................... ~ ....................... -......... _ ... -.... -._.-................... _........................................ .......................................... . .......... " ................................................................. _ .......... _ ... _ .... __ ........ _ ..... - .......• -... ,_ ........................................................................................................................................ . 

.......................................................................................................... _ .......................... _ ................... _ ....... _ ....... _ ... · .. ·· .......... · .. · .. Releva·nt'{J'CCStatlsiics· .... · ...... · .. · .... · ...... · .. · .......................................................................................................................................................................................... .. 

.......... · ........ · ...... · .......... · .. ·· .. · .... · .... ··· .. · ........ · .......... ·-N"o-imaj .. O'ls'tii'butii)'n .. ·Test·-· .......... ·· ........ ·· .... · .... ·· ........ · .. · .. · ...................................... -" ...................................................... '[ogn·ormaI"Distri'l)'u'lIon .. ·Te·st-· ...... · ...... _ .. · .. _ .......... · .... · .... ·-.~ ............ -.. . 

............................................................................................ · .. · .. · .... · .. · .. ·· .. · .. S·ha·pi·ro"\fJiTk .. Tesi .. siati·siicj .. · .. ·~ .. -.... 0·:·:i09 ..................................................................... _ ............................ ·· .... · .. · .... · .. ·s·ha·p·i·rowiTk-Test·stat'isiicT· .. · ...... ···(ia4" ....... . 

......................................................... _ ............... _ ............................. · .......... s·il·a·pi'ro·y\ii'i'k .. ciltlcaf'va'i'ue .. · .. · ............ 03347 ................................................ _ .................................................... · .......... · .. ·· .. sh'ap'Crow·iik .. ciIiica'j"'\ja·iuer .... · .. · ...... ·cig·4~f .. · 

...... · .. · .......... · .......... ·· .............. · .. 'bata .. ·n·oi .. t~formafat .. 5% .... SignHfcs·nce .. Levei· .... · .................... · .... · .... · .. · ...... · .. -l· .. · ...... · ...... · ........ ·· .............. ·o,ata .... noiTo·iinormafat5% .. ·S·j·g·ni'fics·nce .. LeverL 
..................................... . 

.................................................... -...................................... -................ _ ..................................................................................................................................................... '1" ........................................................................................................................ __ .......... -...... _ ......................................................................................................... .. 
I 

................................................... _ ............................................................................ _ .............. -..... _ ........................................................................................................ ~ ....... - ... -........................................................... _ ........................................ _ ... _ .. _ ....................................... _ .................................................................................. .. 
Assuming Normal Distribution I Assuming Lognormal Distribution 

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UC 0.0947 

=~=:=~==:=====::==~~::=~~~~~l~~;l=~= ~:==:~~=::===:=~~~::i;:~;~§~TI~l;I~;E~~~~: 
.............. · .. · ........ · ........ · ...... · .. · .. · .. ··· .............. · ........ · ...... ·Gamma .. O'·is'tr'i'b·uti·on .. ·Tesi' .. · .... · ...... · ...... · ...... · ...... · .. ·· .......... · .......................................................................................................................... · .. o,a'ta .... bistrI6 .. u·iio·n .... · ............ ·· .. · .. · .... · .. · .... · ...... · ................................................. . 
.................................................................................... _ .. ·· .. _· .. · ........ · ...... · .. _ .... _ ........ k .. sta·r .. {b'ias .. ·correcte·iij · ........ -.. · .. o:-3·8f .... · .... · ............ · .... · .... · .. · .. i5~ita .. do .. ·n·oi·fojjow"a"'i5'isce"rn'a'ble"bIsiribu'iio'n"'(O'~65r""-'"'''''''''''' ..... .. 

nu star 36.62 J 

~~-~~~~-=~:~~~~~~!~~[~~f~~f-:~;~=j~~~~~~~~~~~~~;C~~~~t~~~t~~;~~ 
! I 95% Standard Bootstrap UCL I 0.136 

................................................... -.............................................................................. _ ...................................................................................... 1 ......... _ ................................ 

1

' .................................................................................... _ ................................................. _ ... _ ... __ ........... __ ................................................ J ............ _ .......................... .. 
Anderson-Darling Test Statistic! 5.99 95% Bootstrap-t UCLI 0.472 

.......................... _ .... -................. _ ...... __ ............................................................................................................................. · .. · .. · ........ · ............ 1-·_ .... ·_ ...... · ................ · .. ·1"· .... · .. · .... · .... · ......................................................... _ ...................................................... --....................... _ ... _ ............................................... l .... · .... · .............. · .. · .......... · .. .. 
Anderson-Darling 5% Critical Value! 0.84 I 95% Hall's Bootstrap UCL! 0.43 

........................................................ - ...... · .. · ............ ·f(o'i'mo .. iio·rov·:·S·mi'r·nov .. Te·si'·Stati'stlc1" .............. 6:·2'7'6 .... 1" ................ · .. ·· .... · ........ · .......... · .......... · ............ · .. · .... ··· .. · ........ ·95%· .. P·erce·ntiTe .. ·Bootstra·p .. ·LicLl ........ · ...... 0·: .. 1·3·9 .. · .. 
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Kolmogorov-Smirnov 5% cr\;i~~i;~~~-f~;I':·':;':<~':~371)·j:;;~r::L';~\C: •• · •. ::V,'·0i~5~~·~6~::~~it~t;ap UCLI~" O~161 
.. -........... , ....... -.................................... --.... -..... -......... -.. --.• -..... __ .-................ , ................. -,-.-_ .... _.-.-.-.... -............................. --... -.............. -.... -......... -... -.-'1' ............................ -............................ -................................................................ - ........................... ".--.......... ---.......................... -........... ,,-........... -.... -..... -.---.-.... . 

Data not Gamma Distributed at 5% Significance Level I 95% Chebyshev(Mean, Sd) UCL 0.232 

:.::::::~.:.:.::: .. :.:: .. :.: ... : .... :.::: .. :.:::.: ..... :.~~ .. ~ .. :::: ... :~ .... ::: ....... :.:: .... :.::::~.::::.:.: ... :::.:':: .. :~:: .. ~ .. :.:: ....... :::~~::: ... : ... : .. ,=~: ..... :: ...... ::::.: ...... ::·:~:··.:L::::·:· .. :::: .. ·· .. ··::::: .. ::· .. ::·:··lr.· ... :·:::: .... : .. ::::.:.: .... : ..... : .. ::: .. : .. :.:.:-~ ... ::: ... :::.:.:~:~ ... ::::::::~~~ .. ~~~ .. ~~~:~~~~:~~~~~~:~-~.;::.~.~?:·:~·~:~lC: .. ::.·::: .. :::?::.~::::~: ... ·:.:: 
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.432 
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... _ .................................................................................................. " .... _ ....................... , ............... __ ............. _ ... _ ........ _ ................................... 1... .•.•... __ ............. _ ................................................. _ ................. _ ...................................... , ....................................................................................... _ ................. _ .......... .1 ......................... _ .... _ ........ . 

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL I 0.432 
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General Statistics 

_ ......................................... _ ................................................. -...... ··R·aw .. Staiisiics .. -·_ .... ·_ ...... " .. -............................ ·· .... · ................... -...... -... -......... -· .... " ............ ·· .... · ........ · ............ · ........ · ...... ·· .............. '[o·g=tra·n·sformecfStati·sti'c·s·"···-·""""""·"""""""""·""""""'·"·-""'''''.-'_ .. '' 
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Minimum 0.0040 Minimum of Log Data -5.502 

... _ .................................. _ ... _ .. _ ........ -............ _ ...... _ ..................... -.............................. -....... -............................ ~.~~.~~-~.~ ....... ,-... , .. ~.:,~.~ .. -" _ ........................................................................................... -..... -................... -.......... ~:.~-~.~~.~ ... ~~ .. =.~.~ ... ?.~~~" ................. ~~~.:.~-.. . 
Mean 0.154 Mean of log Data -3.58 
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I= .. ::~~ .. :::::: .. ::':~:::::::: .. :·· 
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. -.-._--........ -. __ ... -.......... " ................ _ ............. -................... -.... -.--.--....... _ ... _-_ ....... -............... -............. -............. · ........ -...... -.... ·Releviint .. iJ'cC .. Staiisti·c·s· .. · .............. ·-................................. -...... -........ -...... -_ .. -.. -..................... -..... -... _ .......................................................................... _ .. ---.. . 

........................... , ........... -.............. -.. _ .... -.-.... -.... -............. ,_ ........... -............... -_ ... _._ .. _ .. -.......................... -............. , ...... · .......... · ...... · .. · ........ · ...... · .... ···· .. -.... ·1-· .. · ...... · .... · .......................................... -... -..... -.-................... -........... -... -............... _ ............... _ ....... - ........... -.-..................... -........ _ ................. -......................... .. 
Normal Distribution Test Lognormal Distribution Test 

: .. ~::.:~: ... :::~.~~.: ... :::: .... :.::~::::::~: ... :::~:: ...... : .... :':.:.:'::~.~: .. :~~:.::::~-... ~ .. :::~~~:~~~~~~:~:~:~:!~~.~ .. ~.~~~i~~:~~11::::~:· .. :::·~~::~~: .. :~:1· .. :' .. ~:: .. ::·.:: .. : ... :: .. ~~: .. ~:~~:: .. ~~:: .. ~:::: ... :: .. ::::::::::~:: .. ::: ... :.::::~::::·:::::·:::::::~~~~~~~~·~:i~~~~~~~::~~~~~:~~~~l ...... ·::~ .. : .. ?~~·~~~:~: 
Shapiro Wilk Critical Value 0.947 Shapiro Wilk Critical Value 0.947 

·-· .. · .. · .. · ........ -· ...... · .... ·-........ · .. · .. 6~ita· .. n'ot-N'o-rma'i"·ai·5% .. ·Slgniiicance"Level"---.. ·_-_ .. __ .... _-·-· .. · .. · .... · .. · ...... · ........ · .. ·· .. -.. -'-.... ·D'atanoiT~()'g·no-rmaj"ai .. 5·%-·S·i'g·n·i'fica·nce .. Lever .. · ...... · ........ · .... ·· .... -.... -.. -· 

~ ..... :::::.: .. :.:.::.: .. :.::.:~.:.:::: .. ~:::.::.~.~.::: .... ~ .. : .. : .. :::.:.: .. ~~~:~~~?~~:~r.~~.~~~~~~!.~~~:: ... :.::.:::: ... ::~:: ... :::::::~.:::~ .. ~::: .. :::: ... :.:: .. :.::.: .. ' ... ':~:·.:·.I': .. :.::.: .... ·: ... ~~.: ..... :::: .. :·::·.:: .. · .. ::·:·.~::~~~::: .. ~:: .. : ... :.:::~~.:::: ... :~.~~:~ ... ~~~~~~~~~:~ .. , .. ::.:,::::,:.:: .. :::: .. : ... :: .. :::,::=~:,: .. ::: ....... :::.:: .. :: .... :~ .. :: .. ~ .... :.:.:.::: 
k star (bias corrected) 0.377 Data do not follow a Discernable Distribution (0.05) 

:::~~====~==~=:~=~==~==:=~=~~~~1=:=~~;=1~==:::=:=~::~=:==:=:=====:-====::==:~~= Approximate Chi Square Value (.05) 23.41 ! Nonparametric Statistics 

::.::.: ... :::' .. ::.:: .... : ... : .. :: .. :: .. :-..:.::.:::: ... ~:: .... : .. ::~:::~: ..... ~ .. :·: .. ~: .. : ..... ·:~~!'U~~~~~~~.~~~::~~~~:~:~~~.~~~~~~:1~: .. ·::::::::::'?'::~~~:': .. ~·:·.::~--~ .... :':.:,::.: .. : ....... ::.:.::: .. :: .. :.:.::::':.:.:::':.:::::.::.:: .. : ... ~:::.-.::: .... :.::::.::.:.:~::::: .. ~ ... :::: .. :: .. ::': ... ::= .. :· .. ·~~~~~ .. ~.~!~~~:~I: .. ~:·:: .. ~:?.:~~~~:::: 
Adjusted Chi Square Value 23.1 95% Jackknife UCL! 0.24 

............................ , .................... -....... -.-........................ -.-..... _-...... -.... -.. --.-............. --........................ -................................................. " ........ --............................... -.......................................... -......... -............................. -.-.-............... -.--.... -........... ----... ,-.-.......................... · .. · .......... · .. ····t .. · .. · .. -.... · ... ··_ .... _ .... ·, .. .. 

I 95% Standard Bootstrap UCLI 0.236 
.. -...... -............................... --............................................. -.... -.-....... _ .... -.--............. -............................. -.................................... -.... -........ , .. · .. · .. -...... · .............. --.. -1 .. -.. -· .......... · .. -_· .. -.... · .. · .. -.............. -....... -.............................................. , ....................... -............ "' ....... _ ......................................................... jL ....... _ ................. -.......... .. 

Anderson-Darling Test Statistic 4.849 95% Bootstrap-t UCL 0.29 
... -.................... _ ............ , ............................... -.... -.--............. _ .. _ ... --................................................... -......... - .. _ ............. _ .. _ .............. -.. -.......... -... -......... -..... '1" ............. _ ...... _ .................................. -...... -.................. , ............... -.-........................ _-.-.-.......... _· .. · .... · .......... · ................ · ...... • ........ · .......... ·1· .. · ............ _· ...... -, ............ .. 

Anderson-Darling 5% Critical Value 0.841! 95% Hall's Bootstrap UCL 0.247 
...................................................................................................... -.. _ .................... -.............................. -.... -.... _--...... _ .......... _-.. --.-.. -....... ··_--.. · .... -.. · .. ,_ .... -.. -.. l .. · .... · .......... ·-.. · .. · .. · .................... · .................. -, ... -........ -... --... -..... -.. -.-, ............. ---... -.-..... ·· .. , .. · .... · .. ·· ...... -.. ·· .... ··· ........ ·-...... ·· .... ··-.... ·T .... -.. -· .. -......................... .. 

Kolmogorov-Smirnov Test Statistic 0.256 ! 95% Percentile Bootstrap UCL! 0.242 
..... - .......................................................... ----.. - ......... - .................... --... - .......................... --,-.............................. -, .................................... ·· .. · ...... --.... - .. · .... · .. · .. · .... ·-·4" ...... · .. ·-· .... · .. - ................ · .... · ................ - .......... - ............. - .. _-... - ........ --... -_ ................ -.. ·•· .. · .. · ...... · .... · .............. · ...... · ............ · .............. · .. ··1· .... · .... _ ........................... -.. 

Kolmogorov-Smirnov 5% Critical Valuet 0.137 I 95% BCA Bootstrap UCL 0.272 
......................................................... __ .... _--.... _ ........ _ .. _.,." .............. _ ..................................... _ ........ _ ..... - ........ -.. - ..... _ ............ _ .... -........ _ ...................................... J ........................................................................................ _ .. _ .. _ ......... _ ........... _-_ .... - ......... -............................................................................... -t ... _ ..... _ .............................. . 

Data not Gamma Distributed at 5% Significance Level I 95% Chebyshev(Mean, Sd) UCLI 0.377 
....................................................... -..... - ................... _ ............... -._ ... _ ............................... -.-...... -...... -.-............... --.................. _ .......... '1" ........... -........................... +_ ................. -....................... "" ............... -.-" ..... " ....... -........... -... ,,-........ "--........ -.-...................... " ........ ,, ............. -.. , .................... " .... " ...... "], .............. ".-...... -............. ,, .. 

i I 97.5% Chebyshev(Mean, Sd) UCL 0.474 

95% Approximate Gamma UCLj 0.238 1 i 





General Statistics 

...................................................... ·············································R·aw··Sia·ilsiics························ .. ······················ ................................................................................................................. ··_·················Tog=tra·nsfo·rmecfsta·ii·stlcs····· .......................................................................... . 

.. -.............................................................................................................. · .. ············· .. ················· .. ··········· .. ·······Max"i"m'lJ"m ·· .. ············'4·:·61 ............................................................................................................... ········Maxi"m"llm···of .. Log···6a········ ················ .. 1"":528····· 

................................................................................................................................................................... ························Mea·n· ·················o·:ii·3S···r···· .. _······ .. ······ .. ····· ... _ ....................................................... ·····················································M'e'a'il"of"Toii"'6a ···· .. =ii·sss .. ····· 
•.••.••..••••.•••.•••••.••••.•.•..••••.••.••.••••••...•....••..•...••..••.•• ~ ........... "' ••• ~ ••.••• _ •••••. _ ..•• _ •••...•••••..•••.•••.•...• ~ .••• _ ...•.••.•.•.•••...••• ............................................ _ .................................................. t_. R ..................... , ............................... ............................... ~ ........................••••••• _ ............................. _ .......................... - ............................. _. • ....... ~- ............................ . 

Median 0.3 SD of log Data 0.728 

SD 0.991 
............................... _ ...................... ······ .. ·· .. ,· .. · .. · .. ··· ........ ····_ .. ······ .. ················Coeffi'ci"e'ni'oi'Va'ri"a'ii"on .... · .. ····· .. ····i"S·S4···· ··················v······· .. ·······················_·· ...................................... _ .••..•••. _ •.• _ ................................................................................................................. . 

Skewness 3.165 ! 

.............................................................. - ................. _ ................... - ......... _., .............................................................................. _ .................... _ .....••... _ •.........••.... .!. ........................................................................... - ................... _ ........................................... - ............................................................................................................ . 

................................................................................. _ ...................................................................... _ ............. _ .............. ········ .. ·· .. ···_··· .. ··Re·'eva .. nt··U"C .. Csiatisti·cs······ ................................................................................................................................................................... _ .......................................... .. 

...................................................... ·····························Normaf-BI·stributi·oil··"Tesi·········· .. · .. ·············· .. ···· .. ·_·····_··········· ............................................................................ ······· .. · .. ·······IOIj"nOrmaf"5Istribuiion·"Test······ .. ··· ............................................................. . 

....................................................... ······· .. ········_··········· .... ·_··· .. ······_···SFi·a·pTro"\r\iflk .. ·Tes£slatisticr········ .. ·iJ":4os· .. ·· ............................................................. ·· .... ·_·····_··········· .. · .... · __ .. ·_······Sil·aplro .. Y;hi"k·Tesi·staii·sticr .. ············<iii2····· .. ·· 

::~.:~~ .. :~~::~:.:::~~:~ .. ::::.::: .. ~:::.::::::.:: .. :~~::.:.: .. :.:::::~ .. :~.:::.:.::=:~:~~:~~~!.~~!.~~~~~!.!.~~~~T~~~~~~r .. ~:::·::~~~~~~?:~ :::::~:::::::~:::::::::::~~:::::::.~~.:: .. ::.::::.:.::=:~:::::.::.::::.::::::~:.:::.~:~~~~~:~~~~~~~~~~~~::~~:I~~~I::: ... ::.::~:~~~~:: 
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

Assuming Normal Distribution Assuming Lognormal Distribution 

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 0.795 
....................................................... ··_····_········_·_··········_············ .. ··_g·S·%-AdIusted:cC;=-·iTc-Cr··-······o·:·g43 .. ··· ............................................. _ ............ _ ... ····· .. ············· .. ······· .. ·9;f5O/~··C·het;yshe\;--(·MVLiEj"""UC"L ····_··· .. ····O:·s1"f"" 

............. _ .................................................................................................. _ ... _ .... _ .... =~.~ ... ~~~.~.~=~.~ ... ~.~=.r: ............. ~.:.~.~.~ ........................................................................................................ =.=.~~ .. ~.~:..~~ .. ~.~.=~ ... ~.~~.~:? .. ~_~: ................. ~ .. :.~.~.? .... . 

................................................... _ ... ···········_··········Gam·ma .. -o-istrih·uti·o·n···Test .. · .. -........................................................................................... _ .................................... ············· .. ··· .... ····_······Data···i5Ts"iribuiio·il····· .......................................... _ .......................... _ .................. . 

..................................................................... _ ..... _ ........................ -._ .... _._ ....... j{··sta·r··{bias .. corre·ctedYr···············fT9S··· ····_···_···_·········_·O-a·ia··do·notfoTiow·a···6isce-ina·iJle· .. bi·s·trTb·u"tfo·il·· .. to·:O·Sr··················· ............ . 

95% Standard Bootstrap,UCL 0.87 
........................................................ ···································· .. ·········Anderson·:"o-a·iiing··Tesi·Sla·iislic ··· .. ····· .. ····9:6······· .. ····· .................................................................................... , ........................... ·······_······· .. ····s5%···s·ooistrap:iTicC················1"":·o~j"1"···· 

............................................................ ··············-····Anderson:·6a·ri"i"ng 5%'''c5ii'ti"cal"vaiue ············· .. ···6j·73···· ........................................................................................................... _ ..... 's"s"%"'j::fa"ii"'sBootstrap'"UCL ···········0~82S····· 

........................................................ ·············_·_···_ .... Koimo·g·orov:s·mlrnov··Test .. s·taiis·ilcl··· .. ········· .. ·o·j44···· ....................................................... ····································_·······S5%-Perc·e·ii·iiie·Bootstr-a·p·TiC"L ············03372""· .. 

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1.261 

Assuming Gamma Distribution I 99% Chebyshev(Mean, Sd) UCL 2.061 

95% Adjusted Gamma UCL 0.809 

·Resu·i"i .. or··1i~f"s"DC(tlianfumr························· ................................................................. __ ............................................................. _ ......................................................................................................................................................................................................................................................... . 

General Statistics 



~;jt..it]j ;,~-:··;-:;I :,.;,:;~~,:t:~<-... 
Raw Statistics ! Log-transformed Statistics 

--------......................................................................... _ .................................. -.............................. -..... -...... ··············fv1"edia·nT·····-····2S····················r--.. ·········_······· .. ·· .. ···························-............ _ ..... -... _ ..... -.-.. -.................... ···································· .. ·so .. ·ofiog···6ata···-·· .. ·····_··0':465 .... · 

: .. : . .-:.::: . .-.::: .... :.: ... :: .. :.:: .... : .. :.::~::::.:: .. : ... :.-.-.-.:: . .-.: .. : ..... ~:.-.~~::::::.~:::.: .. .-::::.-.-.-.:.:.: .. :.-:: ... :: ... .-:.: .. :.:: .. :.-:::::.:.:: .... : .. ::.:.:.~:·:::·:·~····:·.-·.-:~?·It~~~:=t=~=====::=:==~=_:=::==========~==-~=-===::==-
Coefficient of Variation 0.476 

............ _ ............................................ -..... -.. -................................. _ ..................................................................... S'kewness' ············_ .. T<)"65 

.......................... _ .......................................... _ .......................................... _ ... __ .... _ •• _._ ....................................................................... _._ .... -.. -.. -_ ................................. 1.-................................................................................................................................... _ ...... _ ...... ___ ...... _ ... _ ............................................................ ·! .......... · .... -.... · ....... -.. · .......... ·I 

·R·es·uii .. or .. ·112 .. ·s'[jCCtiii'lJe·nef'·-·_·_ .... · .. · .......... · .......................... _ ................ -.................................... -... __ ..................................... -......................................................... -...... -................................. -....... -............... -.............................................................................................................. -............ -.. . 

............................ -...... -............................. --...... -._ .. _ .......................... ----............ -........ -.......................................... -.............. _·_ .............. · .. Gen .. eraf'Statlstlc'S' .. · .... ·_ ........ ·-.... · ........ · .... ·-............ -...... -............................................. -......... -.. -.............. -.................................................................................. .. 

................................ -............................. -... _ ................................................................................................................................................................................................ ·· .. ·T-.......... · .............. · .. · ........ · ................................... -.......................... _ .................. -...................... -....... -.. -.... -................................................................... -...................... .. 
Raw Statistics I Log-transformed Statistics 

......................... - ... - ......................... -........................... -.................................. - ................................... ~ ...... ·• ...... · ...... · ...... ·· .. ·· .. •· ...... ·-· .. • ...... ·1 ............ ··-.. • ...... ····_ .. _ .. -j .. - ....... - .................................... -...................................................... -..... _ ... _-.... - ............................ - ........ ···· ........ ·· .... · .. ·-........ · .. · .... ·· .. ······f--·-...... · ...... · .... ·· .............. . 
MinimumI2.9700E-4 I Minimum of Log Datal -8.122 

::.: .... .-:: .. :.::::.:::: ... :::.-.:.~ .. = ... : .. :: ... ::.::.~ .... ~-.:::.-.: ...... .-~--~: .. ::~~: .. ::.~ ..... : . .-:.:.:::.-: .... :.:.:.: .. :.·:.::: .. : .. ::·:-. .. :.: .. :.-::.~~:~~i:~:~·~r:::::: .... :··~·::~:~~~l ...... ~·:·~: .. ·:··:: .. :·::::·· .. :·: .. : .. :·:::·::::·:-.:: .. :::.:: .. ::.~~ .. : . .-.. :::.::::-~::.:~:.::.---. .. ::.~.: ... :~-. .. :: .. ~:~~~·~:~:~ .. ~~~·~~:~·:·~~·'li:=·~ .. ~~::~~2::: .. ::.·. 
Mean! 6.5492E-4 Mean of log Data -7.638 .-.. --.-................. -........... -.......... --.-...... -.... -..................... -.... -.. -.. -........................ -.-.................... --........ -.............. ----..... -............ -.... ·--.. r .... · .... _ .... ·· .... ·--...... -...... · ............ ·-.......... ·-.... -.. -.................... -............. -.---...... -.-................................. -............. -... _ ..... -................................ -......... _._ .............. + ......................................... . 

Median,3.6725E-4 ! SD of log Data i 0.612 



Relevant UCL Statistics 
.................... · .... · .......... · .......... · .. · .... · ...... · .. · .. · .... -·_ .... f\j"ormaj""DIs·tiibuti'o·n .. ·Tesi· .... ···· .. · .......... · .... · .. · .......... · .. · .... · ........ -· .... · ...... · .. · .. -r .......... · .. · ...... · ............ · .......... · .. · .. · .... · ...... ·· .. · ...... Logn·ormaj"Olstri"bu"tlon· .. Test· .............. · .. · .. · .. · .... · .... · ........................................ . 

l
J:·::::·:· .. ·:·::~::·~·?~·:·: 

Shapiro Wilk Critical Value! 0.947 I Shapiro Wilk Critical Value 0.947 
.... · ...... ·-...... · .. -.... · .. ·· .. · .............. ·Oata·n·ot" .. N·ormarat .. S% .... SIgrliti'can·c·e"'CeveT· ............ · .... · .. · .. · ............ · ........ · .... · .. · .... · .. ·· .. · .. · .. · .................. · .. · .. o,ata .... not"Log·no·rma'j"·ai .. s·% .. ·si'gnific~ince·'Levef· ...... ·· .......... · .................... .. 

................ ., ... -...... ----......................... ············Ass·lj·m·ing··N·orm·a"lbi'stri'bu'ilon· .. ······· ...... -................................. --.................... -.. -.... -...... -...................................... ·· .. ·· .. Ass'lJ"m·in·g··"[oii·norm·i3fb·ist'r·ibij-iion·--···· ............................. -.................... . 

95% UCLs (Adjusted for Skewness) 'I 95% Chebyshev (MVUE) UCL 8.1723E-4 
.............................. -................................................ " .......... -....... · .... ·_-.. · .. · .. · .. ·· .. g·S·% .. ·Adju"sted=CCfTicC 9j~737·E:4 .... · .................. · .... · .. ···· .... · .......... · ................ · .... · .. · .... · .......... ·-·"97~5·% .. ·Chebyshev .. ('MVU"E)"DcC -9·~206·1 .. E:4· .. · 

Approximate Chi Square Value (.05) 132.9 Nonparametric Statistics . 

~~.::::~:~.:::~.:.:::.~=~::.~:~:~:~:~:~~::.:~:.:~~~:::~~~:~~~::~::::~~!.~~~~:~~~~~~~:~~:.~~.~~~~~~~~~~~: :: .. : .. ::~ ... ~?.:.~:~~.::: :: .. ::.:~~::.~~:::.~:.~.~~ .. :=.::~~:~::~~~:~:~.:: .. ~::::: ... ::.:: .. ::.~:: .. ::~.:~ .. ~~:~~::.~:.::~~ .. :~::::~ .. :::~~.~~~~~!~:~~~I~~~??~~:~~~::.: 
Adjusted Chi Square Value 132.1 95% Jackknife UCLI8.8247E-4 

_ ................................... _ .................................................................. _ ......... -................ ".-......................... " ............................................... " ................... -........... _ ..................................................................... "· .. · .. 95O/~··Standa·rd· .. Bootstri3p-OCL .. 8·:·~io6s·E=~r 
........ -........ " ...................................... -....... -........................................... __ ............. _ ............................. -..................... _.1 ........................................ 

1
-............................................................................................................................................. _ ........ _ ................................................................................. _ .. . 

Anderson-Darling Test Statistic 7.505 95% Bootstrap-t UCL 0.0011 
.. · .. ·_· .................. · ........ · .............. · ...... ·_ .. · .... · ...... ·· .. · .. A .. nderson~Dariing··5-o/~ .. ·6ri"ii·cal\ia"jue· .................. 0:·764· ....................................... -......... _ .... -... -............ -....................... · .... · .... _ .. ·SSO/;-H·a .. ii"'·s"s .. ootstra·pTk5"L .. · .... · .... _ .. 0:-£)0·1"6 

Kolmogorov-Smirnov 5% Critical Value! 0.13 95% BCA Bootstrap UCL 0.0010 
.................... · ...... ·Oaia· .. not .. ·GEi'rrima .. ·Oistri'butec:fat .. S·% Slgniffca'riceT~eveT--"-"""""" ........................ · .... · ........ -· .. ·· .... _--· .... ·· .. ······· .. -.... ··· .. ··95O/~ .. C-h·ebysTiev(M·ea·n: .. Sd)Tj"c"L .......... ····O~O'()1·2 

~=~=~~~:"===~~~;i~~~~~~~====~~~=::J~==~~=~=~=~~~~;~~;I~~~~~:=-;;= 
95% Approximate Gamma UCLj7.9468E-41 .............. ~.u ............ ~ .............................. _ .. _ .... _ .................................. __ ._" ......... _ ............. _ .......................................... _ ............................... _ .... _ ......... _ ..... ] .............................................. _ ... _ ............ __ ................. _ .................................... _ ....................... _ ...... _" ............... ~ ...................................... _ ... _ .. _ ........................ . 

95% Adjusted Gamma UCL 7.9947E-4 

:==~~~~=~=:==;~~~;i~~~:~==~_~-=~==-]~=:=====:==~~~~~~;i~~~~]iei;~i~;~I=;;~~ 

.................................................................................. -.. -.... _ .................. ---............................................. -......... _ .............. · .. · .. · .. · .. ·· ...... " ...... Gen·eraT"siailstlcs .. · .... · .... ·· ...... ·· .. · .... ·-...................................... ~-.................................................. -.................. _ ........................................................................... .. 

............................................ ~ ... -.................. -...... "' .. -.................... -.................. _ ...... _ ............... -.--...... -..... -................. · ...... · ................ -.. · .. · .. · ...... · ................ · .... ·r·-· .......... · .. · .... · ......................... -................... -.. -.... ----..... -............... -................... -........................ -.... -.................................................................. _ ..... -._ ...... . 
Raw Statistics ! Log-transformed Statistics 

........................................................ , ...... _ .......................................... -.... _ ..... -.................. -....................................... _ .............. ·-.. · .. ·-J_· .. ·_ .. _····· .. · .. · .... ·-1 .. · ...... · ...................... · .... · ............................................................... _ .... -............................................. ···,,· ...... · .............. • .. · ...... · .. · .......... -.... T· ...... ·_ .... · ....................... . 
Minimum! 9.02 I Minimum of Log Data i 2.199 

......... -....................................................................................................................... --...................................................................................... +_ ....... " ......... -................. '1' ......... _ ........................................ -.......... -.... - ....................... _ ................................................... _ .......... _-................................ - ........... , ................... u· .................... .. 

Maximum! 32 ! Maximum of Log Data 3.466 
··········_···_ •• ,·. __ ·._, ...................... M •••••• •••••••••• ~- •••••••• - .............................. _ ••• , ...................................... _ •••• ~ •• _ ••• _ ••••••••••••••• ............................. -l ................ _. __ ............... J ......................................................................................................................... -_ .................... _.,. ............. , ...... , ........................................ "............... . ......... _ ...... _ ............... .. 

Meanl 21.65 I Mean of log Data 3.05 .................................................. _ ..... _ ....................................................................................... __ .......... _ .. _ ....................................... _ .. _----_ .. _ ...... __ ...... _ ..... + ........................................................................................................... __ ...... _ ... _ .... __ ._ ...................................................... _ .............. _._ .. _ .. _ ........................... _ ........ . 
Median 21.75 I SD of log Datal 0.233 

......................................... -........... _ ................................... -..... - ...... _ .................................................................................... -....................................... , ...................... 1.. ..................................... _ .... -.. -............................................................. -................ · ........ · ........................ · .... -........ -· .. ·-·· .. ·· .... ·· ............ ·1 .................. _ ................. .. 
SD 4.554 I 1 

...................................................................... _ .... _ ............................................................... _ ....... _ ....... -............................................... -............................................. i-........................... -............................ -........................ -.... _ ....................... -.............. --_ .... -·· .. · .... · .... • .... · .. · .. · ........ · .... -...... · ...................... i .. · ...... · ............................... -. 
Coefficient of Variation! 0.21 I I ...................................................... _ ......... -........................................... -...... -............................................................... _-.... _ .................... 1 .................. -...................... 1 .................................................................................................. _ ....... _ ................. _ .. _ .......................................................... _ ......................... , ................ _ ....................... .. 

Skewness -0.279 ! I 
......... -__ .... ., ................................. _ ......... ____ .. __ .................. _ ........ __ .... __ .................................................. __ ........................... __ ... __ .. _ .. _ ........ _. __ ..... _ .... _ ..... .1 .......................... _ ............. ~ .. _ ....... __ .... _ ................. _ ........................... _ ............... _ ................................. _ ........ _ ............................... _ .... _ .... _t __ . ___ ........ _ ....... __ ....... .. 

Relevant UCL Statistics 
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Normal Distribution Test I Lognormal Distribution Test 

.......................... _.-._ .......... _ .... --................ _ .............. __ ._ ............... --_ ............................... - .................. -..... -..................... --..... --.--... -......... ~ ........ - ....... " ............ -......... ! ........ -.......... _ ................................................... _ ........ _ ... -.......................... -.. _ ....................... _ ....................................... __ ..... _ ............... -.. _., ............. _ ................ _ ........ --
Shapiro Wilk Test Statistic I 0.985! Shapiro Wilk Test Statistic I 0.933 
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Assuming Normal Distribution ! Assuming Lognormal Distribution 
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................................ -................................. -.. -................................................................................... -................................. j1"Lj"Sta'r ··_·1 .. 847·· .. · .. ····· .. ···· ......................................................................................................................... -.......................... -...................... -.... -.. --...... -.......................................................... -...... . 
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..... -..... -......... ---... --... -......................... -...... ---.................. Adj'ustecTLevei"of"'sig·iij·flcance .... · .. · .... ··cLo4 .... -.................................... -............................ -............................ --....... · ...... · .. · .... -.. ··-.... · .... _ .. · .. -.......... ···9s·%"'c'CfTJ'C'C· .......... 22":·73 .... ·· .. · 
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Anderson-Darling Test Statistic 0.627 95% Bootstrap-t UCL 22.7 

.................... --··-.. ··· .. · ...... · .. · ........ · ............ --· .. ·-...... ·A'iid'e·rson·:Dari'lng··S%·"ciiifcaTva·iile .. · .... · .. _ .... '0':74·8·· ........................................................ _ .............. _ ............. -... · .. -...... -...... -.. ·g·S·%· .. HaiFs .. Bootstra·p· .. U·CL -.. · ........ 2·2·:-=; ...... · .... · .. 

.. · .. · .. ·· .. · .... · .... · .... · .. ·_ ........ · .... ·_ ........ -.......... ·-· .......... ··koTiTio~j'o·rov:S·mirnov .. Tsst .. Stati'siic ·-............. ·0·:·1·02· .. 1"' .... · .... ·· ........ · .... · ............ · .... · .. · .. -.... ·· .... -· .. · .. ·· .. ·-··· .. · .......... -9S .. %-Ps .. rc·entlle-Soo'istra·pTicC .... · .... · .. 2·2':-7·3" .... .. 

~~~~~;~~~~~~;~~;~~~i~~;~~~~~~~~~;~i2~~f===~~=~~~~-~-~=~;;~~~r~~~~~ =-!.~~~--

==-=~=~~=~~;~=~;~~~~~~=~:===~=[===_===~=~~;;;~~~~~~i~-;~=?J~E 
95% Approximate Gamma UCL! 22.87 .............. -.... -...... --..... -............................................ -...... -.... · ...... -· ...... 95O/~'I\dTusted .. ·G-amma·-Oci .......... ·-2·2·:91"' ...... · ......... -............... -........................................................... -.............. -..... ---......... -........... -... ----............................. -............ -.. -... -.. -...... -................ .. 

=:~~-=~_=~~=~~=~~~~~~~~~~~~~~=~=~:===J~~~:==:===:=~=_==~~~~~;i~~~;i=~~~~~ 

General Statistics 

Raw Statistics 

........................................................... -............... --...................... -....... -... -........................ -..................... -........... -............... ----.... -.. -· .... Relevant"iJ'C'C .. Stati·stlcs·-·-· .. ··· .................. · .. -· .................. -........................................................... -....... -.. --.-.-.-.. -.-....................... -.................................... . 

Normal Distribution Test I Lognormal Distribution Test 
.......... -..... -... -........................................ -.. -.... -..... -................ -.. --.--...... --.... -.... -................................ -..... -... --................ · .. -·· .... ·-· .... ·-·-.. ·-· ...................... · .... -1 ........ · ...... · .. · .. ·-...... · .... -...... -................. --........ -.--.. -...... - ............................... -.......... -............ --.. -........... -............... -.................. -...... '1".-.................... -............... .. 

Lilliefors Test Statisticl 0.28 I Lilliefors Test Statisticj 0.133 -..... -..... --....... -.................................. -.-........ -... -...................... -....... -... -......... -................... -.................... -....... -........ -·-.. ·-.. ·-...... · .... + .. ·· .... -.... · .. · .. · ........ · .......... 4 .... -.......... · .. · ................................................ -..... -................................ -..................... -............... - .................. -.... -.......... -.-..... -...................... ~ .. -.... -............. -................. . 
Lilliefors Critical Value! 0.122 j Lilliefors Critical Value I 0.122 

...... · .... · .... · ...... ·-.. · .. · .. --........ · ...... Data .. rl'oi .. N·ormaf-ai·S% .. ·sign'ifica·n·ce·Tev-ef .... ·-L..· .... · .. -.. · ...................... -y· .. · .......... · .......... -...... · ........ Da'ta .... notIoii'no·rmaf .. a't .. S·%-·s'i'g·n'ifiCa·nce·"CevejJ .... · .... · ............ · .................. .. 

.. _._._ ..... _ .... _ ........... -... _ ........ --.. _ ................... _ .................................. _--........ _ ................... _ ...... -............................................................ --_ .............. -----..................... + ..... -- ...... --.. -...... _ .... _ .... _ ..... -._ ..................................... -..... -........... "" .. """ ..... _ ... "" .. " ............... """-"."",," .. ,,.-.-,,-.. ,,._" .. " ..... · .............. " ..... ""oo"-"·"",,,,· .. ,, .. _,, .. 
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Assuming Normal Distribution I Assuming Lognormal Distribution 

=:::-=-::~=~::-:~:::~;:;~:(;;~~;~~~~;~~~9~=!!~:!:=~F~:=::==:::::=~====;~~;~;b~S~~;:~~~~:~~:~:::: 
~':':~".':".".'.:::::.":.:::::~:::.:.::":':::::.':"::'.:.':.:~"':-''''.:::.:.''::::'::::'::.::.:~'':~~:.~~.~:~:~~:~·:~~!:~~,~~~:=~~~.9.·~:~I:'·:::~:"~:~·::~·::··"··"]l! .. :''':''':~'::::.::'.:::'.~.::''''::::.'' .. '':: ... ::::''',::::::.~':"'''.'::.'':.:::'~::.:: ... ~?~~:~-':~:~~~.~~.~~~":~:~~~:~?"~~·~i:::":::~~:~:·'!::·:·-'·::·:·:: 

95% Modified-t UCL! 177.6 99% Chebyshev (MVUE) UCL, 288 
""" .. """,,,,, ... ,, ... ,,,, ... ,,,,,, ... ,,,,,,,,,, .. ,,,,,,,,,,,,,,,, .. ,,,,,,,,,,,,,,,,,,,,,,,,, .. """ ......... "" .. "" .. ",,",,,,"""""""",, .. ,,",,",,"""""",,"",,""'''.,,'''' .. " ..... "" .. "~ .. "" ............... """"._"" •• ~ .. "".""""""" .. ''''''''''' .. ".,,"""""""""."""",,,,, .• ,,,,,,,, ... ,,.,,,,,,,,,,,,,,, •.• ,, .. ,,,,,,,,,, .• ,,,,,,,,"'""""""""" ..... ""." ... """"""", ........ " ........ """"",.".1..,,",, .. ,, .. ,,"" .. ".""" .... ",, .. .. 

I 
:."::::".:: ... :::.: ... ".::::.::.".:::.::::::.:: .... :::::::::· ... :: .. : .. :·::.·-..:~~~:~~·:.~·i~~·~~:~:~~i:~~·,!.~~~~:,,:.:.":::: ............. :: ... :.:: ... ~.~:: .. :~:.::.:.:: .. ::::.::·:·:·.::::::~I::·.:::·:: .. :.·: .. · ... :.:: .. :::.:: .. :·:-..: .. :.:: ..... :: ..... :::::: ..... : .. :::::.: ... ::::.: .. :~-.:.:.~.~:~-..~~~~~~~~:~:~~:~:::~::.:::~~-. .. ::.:.: .... :.::: ........... : .. ::: ... :.:: ..... ::.:: .... ::.:.: .. " .. ::::: ........ .. 

k star (bias corrected)! 1.4 Data do not follow a Discernable Distribution (0.05) 

~:=:~::=~::~~::=-:=-:==~==:::-:=~::=::::::::-~~~-~:; ---:~~i.i~-:r:-:::::-==-:::-:::=~::::==:=-=-:--:-::::::::==~:::==-==:=::= 

Adjusted Level of Significance 0.04551 95% CL T UCL 175.5 
."" ..... "" .. ""."" .. " ......... ,,, .. ,, .. ,, .... ,, ...................... ,, .. ,, .. ,,,,,, ........... """ .... " ... " .. " ...... " .. """-" ... " .... "."""""" .... " ................ "",, .. ,,""""" ... "1''''''' .. " ..... " ........... '''' .. '''''' .. ''''.''''''''''''''''''''''.''''''." .. ""-"''''''--''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''"""""''''''''''''''''''''.'''''''''''''''''''''''''''''''''''''''''''''''' """""""""""""""""""""" 

Adjusted Chi Square Value! 120.6 l 95% Jackknife UCL 176.1 

Anderson-Darling 5% Critical value'] 0.768 95% Hall's Bootstrap UCL 198.1 

Kolmogorov-Smirnov 5% Critical valuel 0.124 95% BCA Bootstrap UCL 187.3 
" .... "" ...... · .... " ...... i5iiia .... n·ot-Q .. a·m·rrl'a .. i5'i'strI6·lJ'ted"at .. S%-Si~ini·fica .. nce .. Level""""" .. """ .. ·"""· ·""" .. " .. """ .. "" .. "·"·" .. · .. "· .. ,, .. _,, .. ,, .. """""""" ....... ,,··""""·95%· .. Chs·byshev(M·s·a·n·; .. ·SdfucC .. ""23·S·:·S .. ·" .. · .... " 
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APPENDIX A-9 

POND SEDIMENT 



'R·es·u·iTor"·1i2··s'DC·(~D(6~tr"ichi·orophe·n01f···-"···· ...................................................... _ ... _ ........ _ ...... _._ .. _ ...... _ ....................................................................................................................................................................................................................................................... . 

General Statistics 

]I::·::.:·:.=~~:~~~~:::·.:·.: Maximumj 0.04291 Maximum of Log Data . -3.149 
_ ......................................................................................................... _ ........................................................................... _ .... _ .... _ .. · .. ··_· .... ·_·11... ...................... _· .. ·_ ........ ·+ .... · .......... · ............ · .. · ........................ -...................... _ ....... _ ............ _ .............. _ ........................ _ ....... _ .. __ .... _ .... _ .. __ ... -....................................................................... .. 

Mean 0.01751 Mean of log D .145 

...................................................................................................... _ ............................................................................................ _ .................. 1" .... · .... · .................... · .. · ...... ·1 .......................................... ·· .............. -................................................................................................................................. · ...... _ .. ·_·_ ...... ··1 .. ·_ ...... ·· .. · .... ·· ...... -.......... . 
SDI 0.0104 , 

_ ........... _ ................................................................................................................................. -.................................. _ ......................................... 1.. ......................................... 
1 
.................................................................................................................................................................................. _ ..................................... -....................................... . 

Coefficient of Variation I 0.595 . 
........................................................................................................................................... _ ......................................................... _._ .. -.... ·-·l .. ·-· ................ · .. ·-.. · .. · ...... ~· .................. ·-........................ -_ .............................................................................................. _ .......... _ ........ _ ........ __ ................... _ ................. _j ..... _ .... _ .. _ ....................... . 

Skewness 2.728 ',' I 
............................................................... _ ............ _ ........................ _ .... _ ................................................................ _ ... _ ......... _ .................. ..1. ..... - ................................................................................................................................. _ .................................... _ ..... _ .. _ .................... _ ....................... _ ............................................................... .. 

Relevant UCL Statistics 
.......................... _ ................ · .......... ·· .. ··_ ........ · ............ Normaf"6i·s'ii'fb'liti·o·n .. ·Test .. ·-·_· ........................................ · ...................... _ .. r· .............. ··· ................................ ·· .................. 'Lognormai"''Dlstrlbu·ilon .. Test ........ · ................................................................... .. 
........................................................ -..... _ .......................................... · ...... · .... s·hapi'ro .. wTik'Tss'i .. Statj·s'iicr· .. · .. · .. · .. 0':·S·34 .... '1: .................................................................... · .. · .... · .............. · .. · ........ · .. · ...... --·S·ha·p·j·ro .. V\ii'ik'·Tssi·siaijs·ilcT ............ ·-·Oj32 ........ .. 

_ ............................................... __ ......................... _ .... _ ...... _ ............... _ ................................................................ _ ........................................ !.. ......................................... , ................................... _._ ........ _ ....................................................................................................................................................... _ ................... 1... ........ _ ........ _ .. __ ............ . 
Data not Normal at 5% Significance Level I Data not Lognormal at 5% Significance Level 

.......................... _.................. . ............................. _ .......................... ~-............ ~ ....................................... , ..... -....................................................... _ ....... _ ............ _ ................ ; ... _ ...... _ .......................... _ ........ -.................................................................... -..................................................... --......... -.~ ..................... ~.... ..... . ........................ -............ . 

----------------ASsun;fiig-NormarOlsiiTbution-----------------+---------------Ji.ssiimii;gLOg,iormaTOTslriiiuiion-------------
.................................................................... , ................................................................................................................................ _ ......... _ ............................................. y ......................... __ ..................................................................................................................... _ ................................................ _ .................... , ...................... _ .................. .. 

95% Student's-t UCLI 0.02441 95% H-UCLI 0.0245 

~:~~-~=:==-~~~~~~~~~~~:~~~~~:~~~~~~:==;=:=~~~:J::==:~:=::_::::_-_==::::=-::=~~~_?~~~~~~~v~~~~~I~~t:-~~~~~: 
95% Adjusted-CLT UCL, 0.02731 97.5% Chebyshev (MVUE) UCL! 0.0328 

i ............................................................................................ , ............... _ ........................................... _ ...................................................... -......................... -.. _ ................ j' ............. _ ................................. - ................................................................................................ _._ ........................................................................................................ . 

Gamma Distribution Test I Data Distribution 
...................................................................... -................................ _ .......... · .............. ·j(·sta·j= .. ('t;·jas··corrscted)T .. · .. ·· .... i·4j ........ T .............. · .... · ............ 'Oiii8·do .. ·not .. follow .. a .. ·oiscsrn·abi·e .. b'i·strl'bu'ti'o·n-·{O:Cj'Sj" ................ ·_· ........ · 

~~~~~-:-::-:=-~-~:::===:::=~-=~~~-:=:=~=:=~~~~~~~ilE=J-~~I:::::=::::::==-:==:=::~-:-~:~-=:==~~:~=~==~:=:::=~:==:~~==~~: 
Approximate Chi Square Value (.05) 38.85 \ Nonparametric Statistics 

· .......................................................................... ·· ........ · .... · ........ Ad}usteeTL'sv·s'i"'ofs·j·g·n·iij·ca·n·ce .. r ................ O:·o1·gS1 ................................. _._ ........ _ ................. -.................................................................. · .... · ........ · ...... ·9S% .. ·CLT"'lJ'cLl .. · .. · ........ ·0':'623'5 
............................................................................................................. · .... ·Adj'uste·c(c·iiT·s·q-ua·rs .. V'al·i:i'el .. · ........ '3'S·:47" ....... ] ....... _ ................ _ ................................................................. ·_ .. · .......... _ ...... _· .. · .. · ...... 9s·% .. 'J'ac·j(ki1iis .. U'cIi" .......... ·_ .. ·0,:o244 
--------------------------------t-----1---------------~~~n~~~~~D~Cl~--li~~ 
................................................................................ _ ................ Anderson·~6arlTng .. Tes'i .. s·taijsiict ........ · ........ f·s·66 .. T ................. -......................................... _ .............................................. -· ............ ·-.... 9·S% .. ·B·o·oisira·p·~'i .. ·U'c[ " .............. ·'0·:·664 .... · 

Kolmogorov-Smirnov Test Statistic I 0.368 I 95% Percentile Bootstrap UCLj 0.0244 
.......... · .......... ·· ................................ · ........ · ...... Kolmo .. g·o·rov=SmIrnov .. s% .. ·criiica'i' .. ;;;i'a'i'u·er .......... · .... ·0':·2·95 .... r· ........ · .. · ............................ _ ........................................................................... ·9·S·O/~ .. BCA .. ·B·o·o'istrap .. ·ucLr .. -.... ·· .... 0':0254 

::: ... : ... : .. ~:~ .... ~:~:~~~:.:~:~~ .. ~:~~:~:~:::?:~:~:~~~.~.~:~~~:.:~~:~~.~: .. ~~~.~.~~:~~-~:~~:.:~~~~.~:.: ... :.: .. :: .. ·:·~·::·:·::l:: ... :::.:: .. :.:.:·.·:.~.:·:·::·.:.:.:·:.:.:~ .. ::.::.::.:::::: ... ::::::: ... :.:.:.: .. ::.:.~~~:~:.:~~:~~~~~~~~·~:~~·~~~·::~:~?~~·~~·l'i::::::-.::·.··::::?·.:?~~~ 
1 j 97.5% Chebyshev(Mean, Sd) UCL 0.0404 

...... · ...................... · .................. ·Ass·umi'ng .. ·G·am·m·a .. ·Olstrihuti'o·n .. · .... ·· .................. ,L .............. _ .. · .... · .. • .... • .. t .................. · ...... · .......................................... · .......... · .... _ .. ·_g·9%··C'il·e·bys·hev(Mea'n':"'S'(j)"CJ'CL .. · .... ·· ...... ·0':·O'S4· .. .. 

........................................................ _ ... -........ _ ...... - ................... _._ ........................ _ ..................... _.......................................... .. ...... ·1 ...... · .. · ...... _{ .............. _ ........... - ............................................................................................................................ _ .. _................... .. ...... -r ............ - .. - ..................... .. 

I I 



, '1 ,'Ii' - ··• .. ···.··.1 :- l' 'I ·1: 1 ,:,1, I I I ' , .. 'L ~: :" , ,: 1.::.2 . "~' .. - -"t ~ 0' 

-----....... ------- Pot~ntial UCL to Use . --_._; --- --- Use 95% Stud~nt's-t UCLi 0.0244 
.-.................... -.... -.... -..... ~ ........... - .. -................ - ........ -.................... _-_ .. , .......................... _ ......... _ .. _ .... _ ............ -...... .... - ....... -.-... ~ .......... -......... -.-.-... -.. -.-.-... -_ .... - .... ! ...... _ ......... _ ......... _ ....... - ...................... _ ... _ ..... _ .................... _.-....................... . ... _ .................... _ .... - ...... _.. . ; ...... __ ._ .. _ ... ,-

...................... __ .... _ ................................... _ .......... _ ..... __ ............ _ ..................................... _ .. _ ............................ _ ................. _ ..... _ .. ___ .: ..... _._ ............................... .--1_. __ ._._ ............ _ ..... _ .............. _ .... __ .......... __ ..... _ ....................... _ .......... _ ...... _~:: .. ~.~~.~.~.~_~:'~~~~~~:=~.~~:~.[~.~~ .. ~-..~:.?.~.~ .. : .. 

Result or 1/2 SDL (4,4'-ddd) 

.................................................. -~ .............................................................................................................................................. _ ............................... Generaf"Statls·tlcs· ... ······························ .. ···· ................ _ ................ _ ....................................................................... _ .................................................. _ .......... _ ............... . 

:::.::~~:.:~ ........ :~ .. : .... :: .... ::::::::::.~:.~~.:~.:.~ ... :~ .. ::: .. :.:.::.::::::.:::: .. :.:::~:: .. :~~:.::.::.::.:.::::.::::: .. :.:.:::::: .... :: .... ::.~.::~.::.: ... ~~~:~:~-~:~:-1[~: .. ~?~:?·~=~::1 .. :·~:: .. ·:: .. ·~~·:·:·::·::::.: .. ~::~ .... :.:: ......... : ... ~:.:.~::.: .. :.:.:.: .. ::::.: .. : ... ::.::.::.: .... :~:.~~~::.:~:::.:.:::.0.~~:~.~:~.~.::~~· .. ~~:~·::~-~~~r~:··:·~:~~:~~~:··::·:·: 
Maximum 0.013 Maximum of Log Data, -4.343 

..........................•.. _ ......... _ ............................................................... _ ............... _ ....................................................... ·············_························1······························ .. ··········t··························· ............................................................................... _ ................................................................................................... ············T····· .. ····· ... ···_·········· .. •·· .. ····· 
Mean 0.00691 Mean of log Data! -5.828 

.................................................................................. _ ...................................................................................... ·········· ... ·········· ... _·················-·t········································t························ ................. -........................................................................................................................................................... ························1'··_··········· ... ····· ...... ······ ........ . 
Medianj 0.01 I SD of log Data 1.831 

............................................................................................................................................................................... · .. ···· .. ······································1········ ... ··· ... ··························r·········· .. ··········· ......................... _ .......................................................................................................................................................................... _ .......................................... .. 
SD 0.0055i ! 

I

i .......................................... . 

::~::==:~:::::==::~~::~~~-::~~~~~~;;!~~~~~~~~::~~i~~~l:::~~::=-~~~=::::~~~~==:~~~~~~~k;~~~~~~-ll:-:~~:-~~~: 
Shapiro Wilk Critical value] 0.818 1 Shapiro Wilk Critical Value 0.818 

............................. _ ........ _ .................................................................................................................................................................................................................................. 1 ..................................................... _ ................................................................................................................................................................................... _ ......................... . 
Data not Normal at 5% Significance Level i Data not Lognormal at 5% Significance Level 

........................................................... - ......................................................... __ ...... _ ................................................................................ _ ................................................. { ....................................................... _ .................................................................................................................................................................................................................. . 

.................................................................................................................................... _ .. _ ... _ ........................................................................................................................ .1. .................. -................................................................... _ .......................................................................... _ .................................................................................................... . 

....................................................................... ~~.~.~.~ .. i.~~ .... ~_~.~~.~.I .... ~.~.~~~i.~.~~.i~.~ .............................. , ............................ _ ... _.J ................................................................. ~.~.~~~.~.~_~ ... :.~.~.~~.~.~.I ... ~.~.~.~.~.i.~.~~~~.~ ........................ , ........................................... . 

......................................................... 95% Student's-t UCL! 0.01071 95% H-UCLI 0.873 . . . .. ····9S% ... ·UCLs-'Adj'ustecf"for .. Skewne·ssy······_······_··········_ ... · .. ··_······· ... ··· .. r······ ... ··················· ................................................................. ·· ... ······g·S%···C"Fle"bys·hev··"(MV"iJEj"""Uc"LT············-O·:'04C)"1" 

95% Modified-t UCL! 0.01061 99% Chebyshev (MVUE) UCLi 0.0779 
........................................................................................................................................................................................................................................ 1 ......................................................... -................................................................................................................................................................... .L ....................................... . 

I 
................ _ ..... " ............... _ .. _ ...... __ .. - ............ _ .................... _ ... -...... _ .. _ ...................... _ ... -_ ..•....... , ..................... _ ..................•............................................... ~ .. -............ --.. ~ ....... -.. -.... -.. --.. ~-. Gamma Distribution Test I ........................................................ ············"[)"a·ti··"Dis·trl"buii"o·n·············· ... _ ... ···· ....................... _ ............................................. . 

.......................................................................................... _ ......... _._ ........................ _ ....................................................... .,.. ........................... _ .. _ ........ + ........... -.................. . ........................................................................................................................ _ ............................................................................................. . 
.......... _................................................................ k star (bias corrected) i 0.522 i Data do not follow a Discernable Distribution (0.05) 

-------===~--~=~=~~~==~~=~====~~==~== ................................................... _ ... ·························· .. Ap·p·roxj"m·ais···Chf··Sq·u~:l"re .. '/"aiue··"{:6"syj-·················2·:·g·4s····1--... ···· ..................................................................... ···~j"o·nparameiric··Stati·stlcs··· .. ······ .. ············· ....................................................... . 
.... -......................................................................................................... _ ............................................................................................................. J .................... _ ..................... j .................................................................................................................................................................. _ .. _ ................ _ .... ················ .. ·········T··· .. ·········· ... ············ ........... . 

Adjusted Level of Significance! 0.0195\ 95% CLT UCLj 0.0102 
... ...... ~ .. _ .. --.... .. ~ . .......... , .... ..... ...... ..... . .... ..... ......... ... . ..................... j .. . ..... ~ .......... -........ . ~--- . __ .-.- .................... _ .. __ ......... _-- ......... --........ -- .. ... ~-. .. ......... . 

-__ --- - _ _____ _ Adjuste?~hi_ sq~areval~l __ ~~ ~51- -- - --- - ---- 95%Sian~:~ ~~~~~~~-~~~I- --~:~~~: 
................... : .. ~ .... :.-. .... : ....... :.::.~.: ... : .... :: .. ~~ ...... -.-.:.: .. : ...... : ........... ~~.~_~-~~~~.~.~:~·~~.i:~~··!.~=~·.~~·~~i:~.~.~~] ..... ·:·.~· .. : .. :~-.:.~.:~= ..... I- - .-. .. .... . ......................... :: .... ~ ....... ::.:.:~: ............. -. ..... :.: ... ::.:.:~.: .. ~ .. :.-. .... ~~~~-.~:~.~~~~.r.~.~.~~: .. ~.~:..1~ ............. :?~~.~.?~ .. 

Anderson-Darling 5% Critical Value! 0.748 I 95% Hall's Bootstrap UCL! 0.0092 

Kolmogorov-Smirnov 5% Critical Valuel 0.305 i 95% BCA Bootstrap UCL! 0.0097 
··· ... ·· .. ·················"Data···n·o"i··Gam·n:i"a···6i·strlbuie(fai"s'%"'sj!in"i"fi'can'ce"L~ve("""""""""'"··t·················· ... ················ .. _················_······ ... ··············· ... ·····gS%···cil·e"by·sil·evUV1·e·a·n·,-··sdy .. U"cLl··· .. ···········(J":"0"1·ss 

......................................................... _ ................................................................................................ _.......... . ....................................... ~,:.: ...................................................................... · .. ···················9·····7· ... ·.··5····o'o·····C·······h····e·····b·····y····s·····h·--e····v·····(···M·······e····a··-n···-,···s······d·····)·····U······C ... ····L·.11 .................. 0 ........ 0 ...... 1 .... 9 ..... 2 ... . 

.......................................................... _ .................................................................... __ .......................................................................................... 1.... IC Assuming Gamma Distribution ................................ .._ .......................................... _ ............... ·········--···············g9·%···Ch"e"by·shev(M·ea·n~···Sd)"""U"cLr··········· .. ·O·:·O·264 

........................................................................................ "g'S-%"'Ap'p'ro;dm'ats"'Ga-mma"'U"cLl 0.0197 ......................................................................... _ ......................................................... _ ................................... ················ ... ······r···· ....... -..................... . 

..................................... .................................... ···· .. ····························gS%···Adj"uste·cTGa·mma···Licci···· .. ···· ... ·····O:·0"2 ....................................... --......... _ .............................................................................................................................. ( .............. -..................... . 

................................ ........................................................................................................................................................................................... .!..................................... . ............................. _.. i ................................ . < ..................................................................................................................... ·····························r······ 

.............................................. - ................................................................................................................................... _ ....................................... ..1. ......................................... .1.. ........................................................................................................................................................................................................................... 1... ........................................ . 
Potential UCL to Use 1 Use 99% Chebyshev (Mean, Sd) UCL! 0.0264 

Recommended UCL exceeds the maximum observation 



General Statistics 

l~··:::·:·::·::·::::·:·~:·:·::·~::·····:··: Minimum! 0.0011 Minimum of Log Data -6.803 
......................................................................................................................................... ·················· .. ··· .. ············Max·lnlu·m· · .. ···············oj)"Oj"-·.--···························· ................................. -................ -..... ···················· .. · .. ··············-····· .. ·MaxiITi"lj·m"'oi""Log""bata' ······ .. ·:~f:·962······· .. 

I·::~·~··=~·::~~?:·::·::·:: Median 0.0055 SO of log Data 0.81 

: .. ::.: ... :.:::~:.:::.:.:::.:: .. :::.~::.:::.:::~ .. ~~~~ .. ~:.:.~.: .. ~:~:: .. :: .. :.~ .. : .. ~:.~:::~::::~:.: .. :.:.::.:::: .. ::.~.:~.::.: ... :.~: ... ::~.::.~::~::~ ... :.~:.:::.::~::·:::·::·~·~?:It .. :.:.:·.::::.?:?..?.~~ .. :.:.:.: .. :.:~:::: .... :::.::~.::::~::.::.::.:: .. ~: .. :::::::.: .. :~::: .. : .... :::.:.::::: .. : ..... :::.:.:.::.: .. ::.:.::::.:: ..... :::.:~:~ ... ::.:.: .... ::.: .. :~ .. :.:.:::.: .. ::~:·· .. :·::: .. :::·::·:·····:···::·:·::·ll ... :·: .. ·:.···: ... : .... ::.:: ..... :..: ...... : 
Coefficient of Variation 0.588 

......................................................... _ ....................................................... _ ......... -.... -............................... _ ................................................................................................. ...1 .......... _ ................................................................................................ -........................... -..... -................ __ .......................................... -............ -..... -..... -................................. . 

Relevant UCL Statistics 

: ..... :: .... ::::::::.::.::::: .. ~: .......... :.: .. :.: ... :: .... ::.:.: ... ::::::: ... : ..... ~~.~~~:~.:~~~.~~~:~~~~.~:~~!.~~~:::·::·:··:·:::: .... :·: .... ··::···::::·:I···::·::··:···::::::····::·:·· .. ···:::···:··l .. :··:···::::~ .. ·::~: .... ··~:·.::::.::~ ... :::: ....... : ......... :.:.::.:~~~~:~~~~~~.::~~~~~!:~~~~~~::!~.~~ .. :::::::.::::: ... ::.~~~:: ... ~:. ... : .. : ... ::: .... :::: ... :: ..... : ...... : .... :: 
Shapiro Wilk Test Statistic 0.798 Shapiro Wilk Test Statistic I 0.754 

Data not Normal at 5% Significance Level ! Data not Lognormal at 5% Significance Level 

:~~-~:::-~=-~:~=~~~~~~~~~~Eii~~~~:-::~~~t~~~:::~~~~~~~~=~~~~~~~~;!E~;~~:~~:~~~~ 
-~~=~::~~~:~==:~=~=:~=_:~=:=:=~1~~!f~~~~~~E=-~f;;;E~=~::-~_:~:~=-==~=:_=:-=~;~~~~~f~~~I;~~;_~~E=;~;~ 
......... -...................... -....................................... . .... -....................................................................................... -.................................... -........................................ ··········· .. ·······11...········· .. ········ .. ···········-·-.-........... _ ..... -.... . .......... -............. -........................ _ .......... _ ................. -............... -............................... _ ..... _ ............... -..... --................................. . 

Gamma Distribution Test Data Distribution 
..... -................................................................................ _ .......................... ··_··············j(··sta·r··(i>'fas···co·rre·cted')T···············{-s·oi .. l·········· .. ····· .. ··············,oa·ta·-'do"'not"follow"a"'OI'sce'r'il"a'6i'e"oi's"tr1buti'o'n"'(O~O'sf"""""""""""""'" 
........................................................................................................................ ··-················· .. ·· ...... · .. ··_ .... · .. ·· .... ···Th·eta···StaA·················0':O'027r .. ·· .. ·· .... ········ .. ·· .. ···· .. ···· ........................................................................................ -...................... _ ....................................... -.............................................................. . 

Adjusted Level of Significance! 0.0195
1 

95% CLT UCLI 0.0055 

.. :.:.:: ... ::.:.:: .... :.::::: .. : .. : .... :.:.::.:.:.:.::.: ... ::::.:.-.: ..... : .... ::.::.: ..... :.: ..... :: .. ~~::::: .... ::·::~~!·~~~~~ .. :? .. ~:~:::~·~·~~:~~:·~~~~·~r·· .. ··:··~··~·::?~:·:::.:·:11;··::::··:·:· .. ·:::: .. :-.··:· .. :··::~·:··::: .. :.:: ... ::.:.:: .. :::.~.: ..... :::.: .. ::.::: ... :.:.:::.::.: ... ::.:: .. : .... :.:::~: .. ::~::::::.:.:.::~:~~ .... ~.~~ .. ~~:~~~~ .. ·~·~·~r:·::::··:·····?~·?:?~~ 
! 95% Standard Bootstrap UCL i 0.0054 

Kolmogorov-Smirnov 5% Critical Valuel 0.297 I 95% BCA Bootstrap UCLI 0.0053 
·· .. ········ .. ····· .. ·······Oata···n·ot··Ga·m·m·a .. -6istri'butecfai"S%···S·lrj'n'ifi'ca·n·ce·'Levei·········,,················r .. ·········· .. ···················· .. ··········· .. ····························· .. ······ .. ······9S·O/~ .. ·Ch·e'byshev("M·e·a·n:· .. S·dy-U'CLT···············0':·O'07·!i 
.. -....................................................... _ ...................... _ ........................................................................................ w.··.······· .............. · ... · .. · ........ _ ......... ............................................ j................................................................................ . ...... .... ............... ., ! .... . 

................... , .... " ... " ................................................................................................................................................................................ " ..... J ...................... ················...11'·· .. ····· .. ·· .. :··: .. ·····: .. ·::·· .. ····" ... : .................................... : ..... ~?~~~.:.~~:~~~:~.~~~~.~.~~:~:~~::~~?· .. ~:~Er··~·: .. :·::···?·:?·?:~~ 
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL! 0.0128 

95% Adjusted Gamma UCLi 0.00831 I 
........................................................................................................... -................................................................................................................. j. ......................................... + .................................................................................................................................................................................................................. ···········1· .. ··· .... ····· .. ··· .. ·· .. ·······_······ .. 

...................................................................................................................... "............................................................................ I I I 

......................................................................................... ~.~~:.~~~.~I .... ~.~.: ... ~~ ... ~.~.= ............................... :.:.: .... : ... :: ... : ... : .. ::::·:·::··::··.: .. ·:.:··.·::·::·I::.: .. : ... ·:.:.::·.·.:: ... ::.: ... ~~:.:.::: .... :.::::.:::::.: ...... ::.::~:~~:·~:~:~~·:~:~~~~~·~~~~·.:~~.~:~·~~:::~~?:::·~.~·~I: .. :.·::::.:":.?"~???.~: 
Recommended UCL exceeds the maximum observation 

··R·e·s'lili .. or···1i:i"S,oC(aceton·ef .. ·· .... ·····_···· .. ····· .................................................................................................................................... -......................................................................................................................................... _ ........................................................................................................... . 

General Statistics 
......................................................................................................... -..... · .. t~j'u·mb·e·r· .. of\/alicfS·a·m·ple5T········· .. ···8· .. ·-.......................... _ ....................... -.......... _ ................. ····················· .. -.... ······'\j"iJ'mbe·r··of"Un·lq·ue··Sa·mpiesT .. · .. · .. ·· 8 



===:=~==-====~~_-~~~~==~~===_:~=;i~~~~3i~~~~ll=~==~~=~===~~~~~=;;§!~~~~:~ii~~_: 
Maximum! 0.0798 Maximum of Log Data! -2.528 

............ .•............. ~ .......................... -..... -................................. _-........ _ .... _ ..................................... ~ ........... -.... -.......... ····_·······························1·······················_··················1 .. ···························-..... -._ ...... __ .............. _ .. _ .... _ .. -............... -......................... -._ ...... -................................. _ ......... -................ _ ...... _.-....... _ .......... )l ............... , .......................... .. 
Mean! 0.0238 Mean of log Data! -4.85 

.................... , ....•.. , .•........ , ...... , .................... , ... , ................................ , ............. " ... , ........ , ...... , .. , ........•.......... , .................. , ....... , ... "., ........ , ........ " ......•...... , ...... , .. , .... " ... , ..... , .,'.,., .... "., ............ , ..... ,., ..................................................................... , ................. , .............................. , .......... , .. ,., .............. ,., .................... ~ ........ , ...•...... ,., ....... , .. ,-, ....• 
Medianl 0.0213 SDoflogDatal 2.123 

:=::=:_====:~~=~==~::-:::::~~~~~~i~~~~~~~;~==-~r~:=,=~==~=::=~=-::==:=====~===:==::==-:==:::=~:==E:=:== Skewness! 1.474 J ! 
........................................................................................................................................................................................................................... 1... ............................................................................................................................................................................................................ ~ .................................................. ..1 ........................................... . 

Relevant UCL Statistics 

! 

... :, .. :: .. ::::~:: ... : ...... ':::: ... : .. : ... :::.::::.:::.~~~ ... :::.' .... :::: ... ::: ... ::.::::.'.:: .. ::: ... :::::.:: .... ·~:~~~·~:~~:,~'r.~'~::~~~:~:.~~:~~~~~~~·l!:·.':.::::·:··::::?::,~~~.:·,'I···,:::·::· .. ·::· ... : ..... ·:· .. :·: ... :· ... :: ... ::.:.: .. : ... ::.: ... : .. :: .. :~.: .. ::.,.:.: .... :.::: ... ·::::.: ... :··.·:::.:.:'~:~~:~·~:~~,'~~,I:~:·~~~~::~:~·~~i~:~:~~[· .... '~·.~::'?::~~~ .. ~ .. · .. 
Shapiro Wilk Critical Value 0.818 Shapiro Wilk Critical Valuej 0.818 

······························· .. ·············6a"ia··appe~i"r·No·rm·af·lit .. ·5·%···sig·ni·fica·ncsTever· .. ···· .. · .. · .......................... ·· .. · .. ·· .. ···· .. ········· .. ··· .. ··· .. ·D'a"ia···appeiir""Loil"no·rm'aT·ai·S%···slgn·ifi·can·cs .. Lsvel""·· .. ····· .. ·········· .............. . 

............................................................. · ...... ·· .. "Assum·iri·g·· .. N·o'rm·af·6istri"bu"ifon .. ' .. · .. · .... ···· ..................................... ,... . ............................................................. ····Assum'i'n·i;J"Lt)"g·no·rmai .. ols"irlb'lJti'on······· ....................................................... . 

::-:--:--~~::--::=~~~~;~--~~~~;;;;~~~~;~1~~~~~C::~~~~~:~j=~~-=:--~=::::--:===~==--::~;~~e~~~~~=(~~~:~~g~g~:~~~~~: 
I I 

---:-~~~-=~==:_:::==:==:-~::=:-=~5~~~~~~~~~E=I;~~----:~:====-::=_=~==~~~;I~~~~~~~~~~;1~~~E=~;;-: 
....................................................................................................................................................................................................................................................................... 1.. ............................................................................................................... -................................................................ , ......................................................................... . 

Gamma Distribution Test I' Data Distribution 
.... " ................................ ~ ............................................................................................ _ •. ~ ...................................................................... _ ............. ~ ........................................... ............................................... __ ...... _ .................................... _ ............... _ ........ _ ........................................................................................ ·.M· .......... · ................. ·•·•· .. · .. · ....... ·· .... ··· 

k star (bias corrected) I 0.434 Data appear Normal at 5% Significance Level 

nu star! 6.942 ! 

............................................................ · .. ········· .. ··········· .. ···········Adj"llstscf"Lev·ef"·of·si"g·n'ifica·nceT······ .. · .. · .... 0':·0'1'95r·· .. ···· .. ···· .. ···· ................................................................... _ ..................................................... ···95%···cCf·U"c"LT·········· .. ·0':0392 

....... _ .............................................................................................................................................................................. ········ .. ·······1L ..................................... 1. ...................................................................................... .-.......... ~,~.~o .... ~,~.~.~.~.~.~.~~ .. ~.~.~~=~~~~.~.~.=.lj ...... , ........... ?:.?..~~.~ .. 
Anderson-Darling Test Statistic: 0.394 ! 95% Bootstrap-t UCL, 0.0495 

.......... :::: ... :: .. :.::.~::::::.:::.~~.::::.::::: .. ::::.~.: .. : ........... : .... :.~~:~~~~~~:~,~:~:~.~:~:~~.::~:~~~~~ .. ~~~~:i,:y~:I~·~·l[':·: .. :·:~~·:?·~?:~~·::l.:· .. :.:· ... ::: .. ~:,:~ .. ,:.:::.:,::::::::.::::': ..... :~.: .... :::::::.::::.:::: .... ~.:::.::.:::.::.:.:: .. : ....... :: .. :.~.~:~:::.~~~~:~ .. ·~~~~~~~~:~' .. ~:~~I· .. :,::·: .. :::::·~~.:.~.:?~··,:: 
Kolmogorov-Smirnov Test Statistic 0.201 \ 95% Percentile Bootstrap UCL j 0.0394 

l·i.:' ... ::.::: .... ::?: .. ?:~~~ 
Data appear Gamma Distributed at 5% Significance Level I 95% Chebyshev(Mean, Sd) UCL, 0.0645 

...... ~ ........................................ - .............................................. ,,' ....................................................................................... ············ .. ·····T·· .. ············"····· .. ~···· ·r·· ...... · .... ·············· .. ·· .. ···· .... ·· .. ··· .. · .. ··· .. ·· .. · ...... · .... ·····g7":S%···ch'eby·sh'ev("M'e·a·ii·; .. 'saj"""ucL1·················6:·6822 

_:~~_:~-=-~_=~=:::=~~~~~~:~~~~~si~~~~~3====~::::=-_:~:~:r~=~~=~=--~--:~:::::--~::-~::~~~~~~~~~~~~~;~~E~~t--_::~:~~f!:: 
95% Approximate Gamma UCL! 0.07731 I 

......................................................... , .... ··· .... ······ .. ············ .. ···· .. ···· .. ··95% .. ·Adj"uste·ci"Gam'm·a···UcLT··········· .. ··6:··f68· .. t .... · .. · ........ ········· ................... " ................................................................................................................................................... -................ ·····r····················· .. ···· .... ··· 
................................................. _ .................................................. _ .............................................. _ ...... __ ..................... · ............ ·· .... 1-.. · .. · .. ···· .. · ...... · ...... · .... · .. _· .. ·i .. · .... · .. ·....................................... .. ..................... " ........ _ ..................................................................... -................... _ ........ · .......... · .... ··1 ...... ··· .... · .. __ · .............. · .. · 

I ! ! 
...................................................................................................................................................................... -............................................................... -........................... 1· .. · .. ··· .. ··········· .. ·· .. ·· .. ····· .. ·· .. ·············· .. ·· .................................................................................................. -................................. · .. · .. ··· .. · .. ····1 .. ······································· 

...................................... _ ........................................... ~.~~,:.~~~.~.~ .... ~.~: .. ~~ ... ~~_~ .................................................................................... .1.. ............................................................................................................... ~.=~ ... ~.~.~ ... ~~~~.:~.~'.~.~.~ ... ~.~,=.L .............. ?~.?.~.~ .. ~ . 

.. ReSlJ"lt··or· .. 1i2···S'[jC(alum"fn·urnj'" .. ·· .. ·· ............................................................................................................................................................................................................................................................................................................................. , ........................................ . 

.................................................................................................................................................................................................................................................................................................................................................................................................................................................................. ··· .. ········· .... r··· .. ··········· .. 
Number of Valid Samples l 8 I Number of Unique Samples! 8 

........................ _ ............. ".............................................................. . ........................... - ......... - .................... - .................................................... : ............. - .............. - ............. ! ........................................................ ~.-.......................... - ........... " ................... -........ .. ........ - .... ~ ............................................ - ............. _ ........ !. .. -.-..... - ............................ . 

............. -............ , .. _ ......... " .............................................. ·Ra·w···S"tati"stl·cs .......... · .. ·· .. ······························ ...... ···· .. ··· .. ··· ...... ·········· .... ······r··························_··· .. ··-······························Log~iran·sform·e(fsi8"iistfcs········· .................................................................. . 

...................... -................... " ................................................ "...................... ······················· .. ·· .. ········· .. "M"fnTm·u·mT···7"g·g(j"· .. ···· .. ······l··········· ............................................... _ ........... · .. ········ .. ··········· .. ··········· .. · .. ····MTn·i·m·um··oi"Lo·g··"DataT······--····8j~86····· 

................... _................ . ............................................................... ··········-.. · .. · .. · .. ···· .... ··· .. ···--··M·ax"i"m·u·m'1 .. ·T6366 .... ·· .. ·······1·· .. ········· .. ···· .. ·· .. · .. ·· .. ·· .. ······· .. ···· ............ ---....... - .... ··· .. ···· .. ··· .. ···············Max"i"m·um···of"Lo·g· .. 6ata·l,i·· .. ···· .... --·9:·69g .. ··· 
i ~ 



Relevant UCL Statistics 

:.:: .. ::.::: ... :::.: ...... :.:.: .. ::.:.: .. : .. : .. ::::::.: ..... :: .... : ..... :.:: .. :.: .. : ... ~~~~~~.~: .. ~ .. ~~~~~~.~~~~~: .. !~~~.::.:::.::: ...... : ... :_~.: .. :::::: ... : .. ~.:.::::.::.::"::·:··:·:::":"::·::·:~~"Il::":'::.:'::::''''':::''''':::::: .. : ... : ........ ::.:.::::.: .... : ...... :.:::: .. :.~~~~~~~~!:.~·i:~~~i:~·~~~~~::~~~~::.·· .. :.·.:.:·:::.·~·.:.·.:.:--1·: .. ::·:::·: .. ::::::: .. : .. :: ..... ·.:: .... : .. 
Shapiro Wilk Test Statistic! 0.892 Shapiro Wilk Test Statistic 0.89 

................................................................................. -...... -.... _ ... - .... _ .. _ .............. _-_ ..•. _ ...... _ .. _ ......... _ ....•. -............. ································1 .. · .. · .. ·· .. ····· .. ·······················T····································· ................................................................................................ - ..................... -_ ......................................................... ..1 ........................................... . 

Shapiro Wilk Critical Value. 0.818 I Shapiro Wilk Critical Valuel 0.818 
.. _ ..................................................... -............... _ .............................. - .............................. -.............. -................. -.. -........................................ , .................. -..... -............. ··T· .. · .. ······· .. ····· .. ··············-· .. · .. ······· .. ··· .. ·· ............................. -.......... --._ ......... -.... _ .. - .. -._ ....... _ ............. _ ................................ _ ................................................................. . 

Data appear Normal at 5% Significance Level I Data appear Lognormal at 5% Significance Level 

:====:===:=:==~;.;~i~=~~;;:~i;;~;~~:=-=====:=:~=:=f====~~-===::;~;;;~:~~;~;~;~~;~;;~;==:=:=::==:::== 

-:::::=::~=~~:==:~~ii;:~;~~;~T~~~~~~~~:;~~[c::~==::==E:::===::-:-=:-=:=-=~=~~i~i~i~i~~-~~~-;~~~~l[~~~~~= 
95% Adjusted-CLT UCLI13810 1 97.5% Chebyshev (MVUE) UCL 19369 

Theta Starl 1363 I 

Approximate Chi Square Value (.05) 1 111.8 I Nonparametric Statistics 
.................................. -.. -.. -............................ -.................................... -.............. -................................... _ .................. _ ............. _ .................... ..1 ...... _ .. _ .............................. 11... ................................. -............................................ -.......... -.............. -................ -........... _ ........... -...................................... -........................... ,_ ... _ ...... -................ -......... .. 

Adjusted Level of Significance I 0.0195 95% CLT UCLj 13714 
............ _ ................. _ .................................. --........................................... -~ ..... _ .. _ ....... __ .......... _., .............•.......... -...... -....... ~ ... -....................... { .......................... _................. . .... ~ ....... -.... -.....•... -.-............. -................................................... , ................................ ~ .................................... ---......... -...................... _......... . ............ - ......... _ ................... . 

Adjusted Chi Square Valu 105.8 95% Jackknife UCL 14013 

Anderson-Darling Test Statistic! 0.421 I 95% Bootstrap-t UCL 14142 

~::::=::=:~::-~=~::=~::{~~~;;f~r~;~~~:~~~::=-;!;~f~=~:_::=:=:---~::::-====:~5f~~;~;~;!f~itjt~::~-=~~ 
............ D~~. a .. ~~.~~r ~~~.~a .~i_~~~.i~.~~~.~ .~~ .. ~~ ... ~~~ni.~~a~.~~,.~~~~I ...... -..... .1 ._ ....... " _. " .. , . .... . __ ........ ~.~~~ ~.h.~~~~.~~~!.~~~.~~.~.~~ .. ~.~ .. ~J. ~.~~.~.~ ....... . I! 97.5% Chebyshev(Mean, Sd) UCLI19214 

:=::=:-~:~-~:_=~==~~:=~=~~~~~~~~,~~~~~~~~-~ig:i~;~~~::~E:=:=:::=:=:::=~:===-~~===e=!~:=:-~=:?~:=~~E~~~=:::= 
95% Adjusted Gamma UCU 15310 I i ................................................................ _--.... -.......... _ ................................. -.......................... -.................................... -.............. -................ + .................. -..................... J ................................................................................................................................. -............ -... _ ....................................................................... J .............. " ........................... . 

I I I ....................................................... -._ ........ _ ......................................................................................... _ ........ -.. _ ........ _ ................................... , ......... _ .......•...................... 'j" ........................................................................................... - ...... _ ................ _ ................................................................................................. + ..................... _ ............... -.. 

Potential UCL to Use ! Use 95% Student's-t UCLI14013 
.... _._ ............................................. _ ................ _ .. _ ......... _ ................ _ ..................... _ ............. _ .. ____ ........ _ .. __ .... _ ................................ _ .......... _ ....................................... L .............. _ ............................................ _ ... _ ............... _ ............ _ ...... _ ............. _ .... _ .................... __ .................................................... _ ................... _ .. _ ............................. . 

Result or 1/2 SOL (antimony) 

General Statistics 
-........................................................... -........ _ ................................. -........ ···~j"lJ"m·ber .. ofvail(i"S·am·p"j"ssT·············· .. ·8-·-···-··········T····~-········· .. ····················-·· .. ·· ........................................................ ···········t~.J"umhsr··ofUnTq·ue·-S·a·m·p·iesr··-······ ..... 7" .................. . 
•........... _ .............................................................................................. __ ...... __ .. _ .... _ ...... _ .. _ .. _ ... _ ................................................................. 1... ........................................ L_ ....... __ .... _ .... __ .. ___ .... __ ........ _ ........................................................................ _ ..... _ .. _ ........ _ ................ _ ....................... __ .. _ .•.... _ .... _. __ .1. ......................................... . 

........................ -....................... _ ...... ·········_-·············· .. ·········R·aw .. Statlstics····· .. -.............................................. -.... ·················· .. -·········· .. · .. ····T .... ·············· ........................... ····· .. ·············· .. ··"[i)"g=tra·n·sfo·rm·ecf"siaiistlcli ......................................... _ ...................................... . 

.................... : ......................................................................... -........... --.................................................. _ ......... ······MTn·j·m·lJ"mT················Oj·3"·····t········ .. ·-......... -............... -......................................... y ............................................. ··Mfnfm·um .. ·ofLog···i5atar·······~·f:·1·09-···· .. -

........................................................... -...................................................................................... _ ........................................................... - ..... _ ....... ! ........ - ................................. 1 ..... _ ............... _ .. _ ........................... _ ............................... _ ....................................... _ ................. __ ...... -............................. " ................................ j .......................................... . 
Maximum i 1.85! Maximum of Log Data I 0.615 

.............................................................. _-....................................... _ ...... _ ....... -....... -.......... -............... -.. -.............. M·sdfanf··············O·:·4········_····r············ ................................................. -.................. -........................................... -································s·0,·ofi"og .. 6ataT················()":·7'5 .. ······ 

.. -.. --_ ....... -.............................................. -.......................................... -...... -.... -.. -...... -.. -...... -.................. _ ..................... -..... -....... -.. -.... -, ..................... -.... -............. { ..... -........................................................ -_ ............. -................................. -.............. -............ -.. -.................................... -................................. 1' ............ -...................... -... .. 
SO, 0.618 I i 

Skewness! 0.887 I ......................................................... -_ .. --......... -.................... -.. _ ...... -.... -................ -........... -............ !.~ ... -.............................. -......................... _ ............... -.. 

. _- .. -.-............... _ ...... _ ................. _ .............................. _ ....... _ ............... _ ........ _............ .. .................................................. _._ .. __ .................... L .... _ .. _.... . ................ _ ...... ;. __ ... __ .. _ ......... _ ............................. _ .............................................................................................. __ .. _ .......................... _ ..... ~................. _ 



..................... -...... _ ......................... ·······················Normaf"Di~5"tiii;-uti"()"n···Tesi···· ... _ ........... _ .............. _ .................. _ .... ·· .. ··········r·······························································"Lognormiif""Dlstri"butlon·Test···· ............................................ _ .... _ .............. . 
••••••• - .................. - •••••••••••••••••••••••••••••••••••• _ •• _. __ ••••••••••••••••••• -.-•••••••• _ ......... •• ~ •• ,.-••••• - ••••• - .............................. - •••• ••• _ ••• _ ••••••••••••••••• _ ••••••••••••••• 'i: ••••• _ .......... - •• _-_ •••••••••• _ •••• j-_ ................................................... -..... -............. -... -_ ... -.. -._ ... -_ .. -......... __ ........ -...... -.............. _-.... _ ......................... - ............. ----.---.-"1.-.. --.. -...... -..... -........... -.. . 

Shapiro Wilk Test Statistic I 0.757 1 Shapiro Wilk Test Statistic! 0.765 

==~:~~:~=-~~~~~~~~;i~~I~~;~~~~~t=~~~~~-=l==~=~~~~~~~~~~~~~~~~0;~~~~~~~~1~~~~~~=~=~ 
................................................................................................................................................................................ -................................................ _ .................... _ ....... + ...... " .......................................... -......... " .............. _" .. " ................................... " ....................................................................................................... " .......................... . 

Assuming Normal Distribution ! Assuming Lognormal Distribution 

.................................. " ...................... " ............................................................ " ............................................................................................................................................ + ............................ " ....................................................... " ............................................................................................ " ....................................................... " .......................... . 

:::~:=::::::::::::===:=:=~==:=~:==~~~~~(~~~~~~~~[=::=~~~lt=~:=:::=?~~:~~=~~~~4~~~~~;~~~~~~~_i~~~~c=::::= 
Theta Star! 0.571 

:::.::.:~ .. ~ .... : .. :.:.:.: .. :.: ...... :.:~.:.: .... ~~~~:.:::~::.::::::::: .... ~~.~.~~~~~.~~~.::~:~:~.::~.~.~~:~~·y~:~:~~.:~:..?~?I::···::···::~::~::·~·~·:: .. :·'lL:· ... · ... : .. : .... : .. ::.:.::::::: ... :.~ .. :.::: .. ::.~ .. :: .. ~ ... : .. :.: .. :.:.:::: ... :~:~~~~.~.~~~~~~~~~~~~~~:~~~~~~ ..... ~ .. :::::.:.:.::.: ...... ~::.:::.:::::.~:: .... ::~:.: ...... ::: .. :.:.:" 
Adjusted Level of Significance I 0.0195, 95% CLT UCLI 1.154 

i! 95% Standard Bootstrap UCLI 1.128 

:-~~~~~~~=~~~~=--:=:~;i;~r~~~§~;~;~;~~~~t=~~:;ilE=:==-~=:::::~=-::=~~~=:~-~::~~i~;~~~~~~~~;~E-:~;;;:-
Kolmogorov-Smirnov Test Statisticl 0.33 95% Percentile Bootstrap UCLI 1.158 

:~::::=~~~~~i~~~~~:~l~~~~~:~~:~~=~~~i~~~~:~rv~:==:=l~=::=:::==:~=-=:=:::=:7~:~~~~~~f-~f~i~f~~-i~1~~~F:=~~~~8:: 
........................ _ ......................... " .. ·············"j\ss·um·ln·g··Gamma· .. 6Is"iiii,"ljiio·n······" ................. " ......... " .................... ······· .. ·r·························································································99%···cil·s"bys·il·sv{M·s·a·n·; .. ·S·dY··ucLr··············2·:·g·i·· .... . 
...................................................... ················"·········· .. ······"gS·%···Ap·prox"i"m·ats···Gamma··UCL1················f·~i"1·2·····I .. · ........ _ ... " ... _ ...... _ ......................................................................................................................................... " .................................... j-.............. _ .... _ .................. . 

............................................................................................................... " ................................... ; ................................................... _._ .... " ........... _ .................................. ! ......................................... " .. " ... " ............. -........... " ..... "_ .. " ........................................................................................... ".···_"·····"·····""·······l·· .. ························· ............. . 
95% Adjusted Gamma UCL. 1.648 I I 

................................. . .............................................. _ ............... _ ....... _ .......................................................................................... ···················r"································· ....• , .............. -...... -............ _......................................................................................... . .............................. "._ ...... " ........................ , ...................... _ ................... . 

! i I ............................ " ............................................... _ .. _ ..................... -...................................................... " ......................................................... ······················"················r·············· ......... " ................ " .................... " ...... -.......................................................................................................................................................... " .. _ ...... -.................. . 
Potential UCL to Use i Use 95% Chebyshev (Mean, Sd) UCLI 1.748 

..................................................... _ ... _ .................................................................................................................................................................................................... L ................................................................ _ ......................... , ................................................................................................................................... ~ ........................................... . 

Result or 1/2 SDL (arsenic) 

........................... -..................................................................... - ....................................................... ···"·············································_··Genera(Statlstlcs .. ···························"···_······ .................. " ....................... _ ..................... " .. " ......... " .. -.... "......... . ................................................... . 

...................................... _ ............... ············································i=faw··si8iisiics·····_························································································T········ ...................................................... ····"············Lo"fJ=tr~in·sforiTi·s·d···S"tati·sti·c·s· ...................................... " ..................................... . 

......................................................................... " ........................................... ··························M·inTiTi·u·iTiT········"·····ii"·1·4··········j····················"·····"············· ............................................. 0' •••••••• ································M·j·ilTm·um··oi"Log···6atal··········~f .. 966········· 
.................................................................................................................................. " ................................................ " .............. j ....................... " .......... " ... L. ........... " ................................................................ " ............................................... " ...................................................................... " ................ 1... ....................................... . 

Maximum I 5.01! Maximum of Log Data I 1.611 
................ , ................. _ ................................... ........... - •••• ~ ...................... - ......... - ........... ............................................................ ............................ ~ ............. - ........... - ...... " ...... ~ •• ......................................... ¥ ..................... - ......................................................................... - ................................................................................. J ............................... -......... .. 

--------------------------------------------M~~-:~I----~;:~j---------------------------~~~~~~~-~~~--~~{;~--
..................................................................................... -.... . ...................................................... ····················"·····861"·················2·:·2·3·3·····(········· .. · .............................................................................................. . ..................................................... ··············r········································· 

•............................... " ..............••....•................. _ .................................. _ .......................•.... " ............................................................................. ~ ............................................ 1.......................................... . ...........................................•...........................................•....•................•... " ................................. + ................ " ...................... . 
Coefficient of Variation! 1.287 I 1 

Relevant UCL Statistics 
............................... _ ...................................................... _ ............ - .... -._ ................... , ........................... _ .... _ ...... -_ ....... _ ....................................... _ ...... _ .... _ ......... _ ........ · .. ·7· .. ·· .. ······· .... ·-...... _······· .. · .. ······ .... ·· .. _ .. _···· ........................ _ .. _ ........................ - ........ _ ............. _ .................................... _ ........ _ ........... _ ..... _ .................................................... . 

Normal Distribution Test I Lognormal Distribution Test 

:.: .. :::.:.::.:::.::::::: ..... ::: .. :.:.~::.:::.: .. : .. :: ... :.~~.~~ .... ::~ ... ~:~.:: .. :.::: ... :: .. ::::~ .. ::-..:~~~.~j~~::~~.i.~~~~~~::.~:~~~i:~~~~r:·:-.:.:·~:·:~~~:~~.~ .. ::<l[::"~:~.:~:::~:-. .. ::·:·:· .. · .. ·.::::·.: .. ~:::· .. ·:·.· ... ::.:.~ .. :.:~~~~::~":.::.:: .... ~:~~~ ... ::~.~~.~·i:~~··yv.~.~:~:.!.:~~~::~~~~~.~~~~.:[: ....... ::.: .. :?.:~~~.::~ 
Shapiro Wilk Critical Value! 0.818 Shapiro Wilk Critical Valuel 0.818 

........................... " .... " .....................................•..................................... _ ....................................................................................... _ ....... _ ... "_1.. ..................... -............... 1 .................. _ .................................................. " ............................................ " ........ -..................... " .......................... _ .................................. 1... •••...••..•.. _ •••.••...•..••..• -..•.... 
Data not Normal at 5% Significance Level ! Data not Lognormal at 5% Significance Level 



'., ..... , ,:~---~,=.Sjill0·'T'.Ji .•••. ].~,.~ ... ~ .. LJ···:;':.~~';·,UlU.·~'Li.-i.~r.'··.·'··, .... -.. --.~ .. ~1i· ..• ' .. ,.;",;J.~.i£.~L.:L2"· ••. 1 i;~.~._:-.····· .. -1_L·.I·:-J··\~···.,·j··llit.i 
~ ······ ... · .. ························· .. ········Ass .. iJ"mlng····r;;i,)"rma·j···6istii"t)lJ"tion······ .. ·· .. ·· .. ········· .. · ....................... ········· ... ······r· .. ·· ... · ... ···· .. ···· .. ···· .. ········ .. ······················As·su .. iTI .. i"ng .. Lognormaf""Disirlbuiion_ ............................................................... . 

95% UCLs (Adjusted for Skewness) I 95% Chebyshev (MVUE) UCL~ 6.274 

l
l:::.: .. ::·:::··:.:~.:?~~·~: 

95% Modified-t UCL! 3.268 i 99% Chebyshev (MVUE) UCL. 12.12 

.. ---~~: .. =-:---~;::~~:~;~~~i~~~;~:-~=-:~~~-~::-=--~--~~-r-~~-~-~--:-::-:~==:---:-~~:-~;~~~-=-:=:==:~--:--:-:--:: 
.................................................................. _ ................ _ ......................... _ ................................................................. · .. _················ .. ···················1············· .............................. 11 ............. _ .................................... _ •• - ................................................................................................... _ ....................................................................................................... . 

k star (bias corrected) 0.415 ! Data do not follow a Discernable Distribution (0.05) 

nu star] 6.648 j 
· .......................... ·· ........................... · ........ · ............ AP"i;·roxTmats .. ·C'tiT .. S·quiirs .. ·Valus .. ·05syr .............. ·1 .. :·979 .... f .......................... · ...... _ .. · .......................................... ·FJ"o·n·parametiic··Stati·stics .............................. · ... ··_ ........... · ... ·· ...................... .. 

::::.:::.:".:::::.:::::'::::"::.:'''::::''::.:.':'.::'::: .. :.::.:: ......... :: .... : .. : .. ::::.:.::: .. : .. :::.~:::: .. :.~~r~~~~·~ ... ~·~·i·:.~:~·~~.~~::~~~:~~ :::: ....... :.:: .. :~:~~?:~: ... i1!···: .. · .. ·~:··:·: .. :·:·:: .. :·: .. :: ..... :::.:.::::.: .. :.:::.::: .. :.::.:.::: .. ::::~~::::::::::: .... :.:.:.: ..... : .. :: ..... ::.:.::.~.:.::::: .... ~~~ .. ?.~:~~~~~~~.~~ .. ·~·~ .. ~:lr:: .. : ... : .. :::.::~:::~:~:~:: .. :: 
95% Standard Bootstrap UCL 2.918 

.............................................................................................................................................................................................................................................................. { ......................................................................................................................................................................................................................... ~ ......................................... ... 
Anderson-Darling Test Statistic 1.258 I 95% Bootstrap-t UCLI 4.026 

-~~:=~~:~:~~=-::-=~:=;~~~~~~~~~~;~~~~~i~E~;a_::~=::=~=::~~=::===~~i;~~~~~~~~~ff~~~lll=::=.~.~~!~ 
Kolmogorov-Smirnov 5% Critical Valuel 0.308! 95% BCA Bootstrap UCL 3.081 

! ! ................ · ............ Data .. ·rl"ot .. G·a·m·rrl"a .. ·bTstri"bu"teci"at .. S% .. ·S·ig·n"i"ii·c .. ~inceTevef ........................ ·r ................................ ·· ................ ·_ ...... · .............. ·-.............. 9s°Ic; .. ·C'h"s"bys·h·sv·("M·s·a·n: .. S·dnj·C[ .................. ·~5":"fj6 .. .. 
; ........................................................ -............................................... _ .......................................................................................................... T .... · .......... ·_ ....... ··-...... ·r .......... ·· .. ···· ........ · .... · .. ·· .... · .................. · .............. -·· .... giS% .. ·C'h·s·by·sh·sv("M·s·a ... i1: .. ·SdfuC'[ ................ ·6:·6·6S .. .. 

............................... · .......... · .... · ......................... ·Ass·u·mi"ng· .. Gam·m·a· .. 6istr·ih"u·ilo·n· .................. · ........ ·/... ............ · ...... ·_ .... ···-··l .......... ·_ ...... · .. ·· .................................................................... ··99%"C'h"s"by'sh"sv("Mean";"Sd)"U'C"L .................. ~iS·9 ...... ··· 

::::=:-~~:=-==:::~~=i~~_~~:~~~~~~:==~=:_~~~E~:-==:]=::~=:_=====_~~~i~~i~~~~~~~~:~~~~~i:i~~~~E:i~i= 
Recommended UCL exceeds the maximum observation 

Result or 1/2 SDL (barium) 

General Statistics 

Minimum i 108 I Minimum of Log Data i 4.682 

:::~:=_:~~=_==~::=~:::~~::::--=::~:--:---~--=--:Max~~~r~~j::::::C. _-- ... ~ .~..-...~: .... ~ ... _~aXirnu~ ~f~o~~~~~L-~:O~3 • 
Meanl 198.6 I Mean of log Data! 5.149 

1

1.: :: ~" ..... ?':~:~~ .:. 
SD t 119.4 1 

....................................................................................... -.................. -...................................................................................... · ....................... i ............ ·-.......................... T .. ·· ................. ·· ......................... -........... -...................................................................................................................................................... ] .......................................... . 

.................................................................................................................................................................................. ~.~:~~.=.~~J ................. ~ .. :.?.~.~ ...... L ............................................................................................................................................................................................................................................................. . 

Relevant UCL Statistics 
.......................... -............................. -............................................................................................................................................................................................................. '1" ...................... _ ............................................................................................................................................................................................................................................. . 

Normal Distribution Test l Lognormal Distribution Test 
.......................................................................................... _ ............ · ............ ·s·ha·pTio .. wiW< .. Tesistaii·siicr .............. 0':·787 .. ·r .......................... -........................................... -..................................... s·h~ip"i"r·o·wi"ik .. Tesi·S·iati"siicr ................ ojio3 .. .. 

............................ · .............. ·· ...... bata··n·oi .. t~j"ormafat .. 5% .. ·sign·ifi·can·ce"ieveC ...... t. ................................... ·t .... · .......................... ·· .... i5"a"ta .. ·noi .. Lo·g·no·rmai .. ai .. s·% .... S·lg·n"i"flca·n·ce .. Lev·sf .................. -.. ·· ................... .. 

.............................................................. -.................................................................................................................................... ·· .......... ··· .. ·· ....... · ............................... · ...... t .... · .... · .. · .. · ..................................................... -................................................................................................................................................................................................. . 
i .................................................................................................................................................................................... · ...... · ..................... · ........... ·· ....... ·· ........ · .. ··· .. ·· .. · ........... i .. ·..... ............................................................................................................................................................................. .. ................................................................... .. 

Assuming Normal Distribution ! Assuming Lognormal Distribution 
.............................. -............................ --............. -........................... · .. ··· .. ····· .......... ·9·S·o/~-Studs·nt;s·:i .. U"cLr ...... 2·7·~f·6 ............. 1" .............. -.............................................................................. · .. · ....... · ........ · .......... · ........ · .... · .... · .................. s5% .. ·H=uc"Lr·-3·37·:2· .... ·· .... .. 
.. · ................ · ............. ··· .............. · ......... ·9s·% .. ·ucLs .. (Ad}ustecf"for .. Skewn·sssY .. · .. ··· .... ·· .. ·· ............. ·· .... ····· .... ·T· ...... · .. · ......................................................................... ···· ...... 9S .. % .. ·C3"i1 .. ebyshev .. (MVCi"EfucLr .... ·"366-:-1 ........ · .... · 



····················1·'1 '11'" ·~···M . ····1'·· '2fJJ ···L 'l" ····I"r 
j
·'439.5 

l .................................. -.... -.......................................... (3amm .. a .. ·olsi"r:ihution .. Tes'i···· .......... · .... · ........ · ...... ····· ... ·· .................................. 1"' .................................. -.............................. -........... -· .. · .. 6a'ia .. 6fstilbu'ii·on- ........ · ............ · ...... ·-·-.... ·· ............................. , .. ,-, ............... . 
........... --.•.................... -................ -.............. _ ..................... _ ............. _ ................................ _ ........ _ .................. -.•..... ~ ............................. -..... -."i.-...... -........... --.... -.. -.... -.. ~ ...... -........ -.............. __ .-.... _ ........ _ ........ -..........•................ -............................................ -_ .. ¥ •••••••• _ •• _ ••••••••••••••••••••••••••••••••••••••••••••.••••••••.•••••••••••••••••••••••••••••••••••••••.•••••• - ••••••• - •. 

k star (bias corrected) I 2.374 I Data do not follow a Discernable Distribution (0.05) 
........... -................ -........................... _ .. _ ................•.. , ..... -...... _ ...................................................................... ··········································1··········· ................................ ~ ............ ¥ ....... - • •••••••••••••••• _ ••••• _ ........................................ _ •••••••••••••••••••• - ...................... _ ••••• _ ........................................................................................... -._ •••••• _ .................. _. 

Theta Stan 83.68 I 
................................ _ ... _ ...................... _ ...... " .................... _ ............ -.................................................... _,_ ...................... _._ ......................... ).-..................................... -,~-......................... , ...................... _ ............... -................ _ .. _ ............................ _ ...... _-.... _ ............. _ .............. ' .................................. _, ... _ ........................ _, ..... . 

nu starl 37.98 1 
................................. _ ........................................................................................... , ................ _ ............ H ......................... ••••••• " ........................... _ •• ~ ......................... ............. _ ......................... _ ......................................... _ ••••••••• _ ...................... _ ............................................................ _ .................................................. _ .............................. _ ................ _ •• 
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Result or 112 SDL (benzo(b)fluoranthene) 

General Statistics 
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Raw Statistics I Log-transformed Statistics 
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Coefficient of Variation! 0.808 i I 

Relevant UCL Statistics 

Normal Distribution Test Lognormal Distribution Test ........................ -........ -........................ --............ -................................................... , ...... -............... _ ...... -................................................ -...... .,.. ... -..................................... , ........................ -.... -................................................. -.. -....................... -.... -............ -......... "'-................................... ······ ..... ·· .. · .. ···-.. ···· .. ··-.. ···r· .. · .. · .. · .. -···· .. -· .. ·-.. ··· ...... . 
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j I 95% Standard Bootstrap UCLl 0.0679 

Anderson-Darling 5% Critical Valuel 0.732 I 95% Hall's Bootstrap UCLI 0.0672 
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Kolmogorov-Smirnov Test Statistic I 0.209 l 95% Percentile Bootstrap UCLj 0.069 
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Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL. 0.183 
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General Statistics 

Minimuml 0.0075
1 

Minimum of Log Datal -4.893 
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... .. . Coefficient of Variation I 1.871 I ! 

Relevant UCL Statistics 
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Shapiro Wilk Critical Valuel 0.818 i Shapiro Wilk Critical Valuel 0.818 
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Data not Normal at 5% Significance Level \ Data not Lognormal at 5% Significance Level 
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Gamma Distribution Test ! Data Distribution 
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I 1 95% Standard Bootstrap UCL 1 0.0478 
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Anderson-Darling Test Statistic! 2.272! 95% Bootstrap-t UCL! 2.081 

................................................................................................................................................................................................................ -........... 1. ................. -..................... + ................. · ......................................... -.......................................................................................................................................... _ ............. .1. ................... _ .................... . 
Anderson-Darling 5% Critical Valuel 0.743 I 95% Hall's Bootstrap UCLj 0.889 
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Data not Gamma Distributed at 5% Significance Level I 95% Chebyshev(Mean, Sd) UCL! 0.0931 
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95% Adjusted Gamma UCL

j
' 0.0828! I 
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Recommended UCL exceeds the maximum observation 
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Maximumi 0.13 Maximum of Log DataJ -2.04 
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. Mean 1 0.0527 Mean of log Data I -3.539 
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Coefficient of Variation I 1.058 i ! 

Relevant UCL Statistics 
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95% Modlfied-t UCLi 0.09081 99% Chebyshev (MVUE) UCL! 0.267 
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Gamma Distribution Test ! Data Distribution 
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Theta Starl 0.0762' 
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..................................................................... _ ....................................................................................................................................................... , .......................................... 1' ............................................................................................................ , .............................................................. _ ............................................... , ....... ~ .................................. . 
Adjusted Chi Square Valuel 3.619! 95% Jackknife UCLj 0.09 

............................................................................................................................................................................................................................... , ................................................................................................................................................................................................ -..................................................................... + ..................... _ ................ . 
Anderson-Darling Test Statistic I 1.28 I 95% Bootstrap-t UCLI 0.0975 
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Anderson-Darling 5% Critical Valuel 0.737 I 95% Hall's Bootstrap UCLj 0.071 
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Assuming Gamma Distribution ; 99% Chebyshev(Mean, Sd) UCL 0.249 
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95% Adjusted-CLT UCLI 0.954 97.5% Chebyshev (MVUE) UCL! 1.303 
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Result or 1/2 SOL (boron) 
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Approximate Chi Square Value (.05)j 12.1 ! Nonparametric Statistics 

........................................................................ -................................................... _ ........... _ ........... _ .............. _ ... _ ............. _ ............................ ,._ ............................ _ ........ )_ ................. _ ....................................... -.............................. _ ........... _ ............................... -.......................................................... -.......... -.... -..... _ ...................................... . 
Adjusted Level of Significance I 0.01951 95% CLT UCLI 21.06 

.......................................................................... _ ....................................... -.-.. --.............. -..... -.......... -........ - ....... -............ -....................... ~ ....... -................ -........ -.............. -.. -........ -.-.......... -...................................................................................................................................................................... ···_··· .. ····1·····-.. ···· .. ·· .. · .. ··· .. ······· .. ········ 
Adjusted Chi Square Value! 10.34 95% Jackknife UCL! 21.98 

........................................ -.............................................................. _ .... -....................... -.......................................................................... 1"' ...................................... 1'-........................................... -...... -... ·-·············-·················-.. -.. ··g·5·O/~··Sia·n·Cia·rCi .. ·Bo·otstra·p···U'C'C1L.········2·0·:·if .... ······ 

............................ --_ .... -..................... -............................................ -........... -.......... -..... -................................................... -.............. ·· .. ··-·{.···-···-·· .... ··· .. · .. ······-----··1····· ........ ····· ........................ -................................. -............................................................................................................................................... 1"' ......... -.......................... -. 
Anderson-Darling Test Statistic! 0.562 ! 95% Bootstrap-t UCL! 22.63 

............................................................................................................... _ .................... _ ....... _ ........... _ ........... " ..................................................... -: .............................. -........... .,:: ................................ _._ .. _--................................ _ .................................................................. _ ......... _ ................................. _ ....... · .. · .. · .. · .... · ........ ·1 .. ······· .. ··· .... ··· .. ······· .. ····· .. ····· 
Anderson-Darling 5% Critical Valuel 0.724 I 95% Hall's Bootstrap UCLj 19.35 

Kolmogorov-Smirnov 5% Critical Valuel 0.297 ! 95% BeA Bootstrap UCL 20.78 

! I 97.5% Chebyshev(Mean, Sd) UCL 38.13 
........................ -.. -.-...... -............. -............................................................................................ -.. -......................... -................ -...................... i... ....................................... +_ ..................................... -..................................... -.................................. -....................................................... ., ... ., ............... ., ........................ T ........ -............ -.... -....... -.. 

Assuming Gamma Distribution I 99% Chebyshev(Mean, Sd) UCL! 51.87 
................................................................................................. --.... --.. _ .... -................. -.. -..................................................... _ .. ., ............. , .. -............................... ···-·T· .. -.. ···· .. ···· .. ··· .. ·· .. ············-···-·· .. ······· .......... -................................................................................. -........ -......................... -.............................. , ........................................... . 

95% Approximate Gamma UCL! 26.79 i I 

:~~~~:~~~~~~=~~:~:~::~~::~:=~~~~i~s~~~=~~~:~=0:~r~~!:~::~:::==::=~====::=~:=::~~:=~~:~~:===~:=::=:-:::~-~:~~-4::===:==::: 
! 1 ! .. -............................................................. ··· .. ······ .. ··············PoientiafU'cC·to .. ·Us·e··-··· .. · ................................. 1... .................................. ···t·· .. ····· .. ····-.. -· .. ···· .... ········-··-.. ········ .. · .. ·············--.. ····---·····-·· .. · .. ····· .. -·· .. ·'Use··950;~··si'ud'ent;s=i .. ·U'C'Cr··-.. ·-2T:g·s .. ·· .. ·· .. 

..................................................................... _ ........................................ _ ............ _ ..................... _ .......... _._._ .............................................................................................. _.i._ .................................... __ .................................... _ ............................................................................................................. _ ..................... _ ....... J ... _ ...................................... . 

Result or 1/2 SOL (bromomethane) 

General Statistics 



1>'1··········· I'" J ... ~" l",tG j.' ...... fu .'. . .... . 
1lli''';i ~~;,j'C~~U~~~;~;~~lidS~~~I~~ i~i( . r . . - ... ~~~~erOfLJni~U~Sam;I~~i"'-8;;" 

........................ ,. ........ _................................................... . ............ ,._ ....................... ,.._.,......................................................... . ............... L ....... " ........... ,. ..................... _ ............................................................................................................ _ .••.... _ ..................................... _ .•........ 1... .......••....•••...•••••.••..•.••.•.... 

........................................................ ············································R·aw··Statlsilcs···································································_················T············· .. ·····················_·····························fo·g·:ir~i"·sfo·rme·(fstatlstj·cs···········-··················._ .................................... . 

.......................................................................................... " .................. --..... - ....................... -.......................... ·· .. ······ .. ························ .. ·····T·············-........................ ~ ............................. - ............................... _ ........... _ .......................................................................................................................... _ ................................. _ .................... . 
Minimum! 0.00131 Minimum of Log Datai -6.63 

.. __ ............................................. , ........ -.. __ .. _ .... -_ ......... -..........•... __ ...................................................................................... -...................... ~ ........ ···································1···,···_·········· .................... _ ....... -........ _ .......... _ ............... -.............. _ ........................ _ ...... - ......... -................•...................... -............................... ~ ..•............................ -.. --.-.. 

-------------------------,----------------------~~~~e~~-~~~~,------------------_---------------~-~-~i~~~n~;~~i~~~t--~~~--

=--~=~~--:~~~==:-=~:=-::-~~-==::===~~:==~:=::::=~~~;~F~~~~~==:=::=~=~==~:~=::==~=~~:==::=::==s.?~~'~ii:~~1==2~~ 
: .. : .. :: .. : .. :::::: .. ~: ... :.: .. ~ .. : .. ::::.: ... :.::: ... ::.::.:: ..... : .... :~:: ....... :~: ... :.:::.::: .. ::::~~ .. ~::~ .. :~: .... :~.~.~~~j:~~~~~.:~~y~:~j:~~~~~. ·· .. ···········:··~··:.~:·~·~::::lC~~:::::·: .. :~· .... ::.:.:.: ....... ::::.:.:: .. :.:.: .. ::~ .. :.:.::~:::: ... :: .. : ... ::.::: ... :.~ .. ::.:.:: ... ::.:~~: ... :.~~.:::~:.::~~:.:::::: .. :~: ..... : ... -.~-..-..-.~:-::: ... ::.::-.:.~: ....... -.: .. :~: ... r·:·::::-.:.:: .. ·::.·:·::.:.::::·:·:.: ... . 

Skewness 1.87 ! 
....................................................... ........... _ .. __ ..•. ~ •. ~ ........................ _ .............................................................................. _ •. _ .......... _ ................. .t ................................. _ ...... _ ..•.•. _._ ............ __ .... _ ........................................................................................ ~ •.•.•.• _ ............................... _ .............. ___ ... . _ .................................. ~ ........... , .............. . ,,_., ..• ,., .• , .. 

Relevant UCL Statistics 
............................... _ ........................ ·· .. ···············_· .. Normai .. 6Is·trl"butj·o·"···Tesi ............................................ _ .... _ ................ ·········r···············_·························· .. ······················· .... Lo-gnormaf"61strlbutlo·n··Te·st ................................. -................... _ ................... . 

Shapiro Wilk Critical Value! 0.818! Shapiro Wilk Critical Valuel 0.818 
! ! 

==~::=~~-~=~=====~=~~:-=~=~~~~~~~===~=~-~==~:==~1~==~~~~-~~~=====~==:=~===::=~~~~~===:=~== Assuming Normal Distribution i Assuming Lognormal Distribution 

-~~~=~~~~~~::~~;~~~~(=~~~i~~i~i~~~~~_~~:!:=.::~~:~:~~=~:-~~-~~~~~~i~~~~~i~;f~~~;iiI~~i~~~ 
95% Modlfied-t UCLI 0.016 1 99% Chebyshev (MVUE) UCLI 0.0469 

............... _....................... . .. ············_············ .. ············"i( .. star··{b"fas···corre·cted)r···············0'53j"·-j--····· .. ·········"bata···appea'r"'Gam'ma"'6isir"fbutecf"ai'S'%"'S'j'g'"'i"fica'"ce·ievei .. ····· .. ········ .. 

nu starl 11.79 I 

Adjusted Level of Significance I 0.01951 95% CLT UCL
1
' 0.0147 

........................................................................................................... -................. -.. _ .. _ ................................................................................ ! ....................... · .. ················1 .. ······ .. ·_ .... ······· .. ·· .. ·· .... ········ ............................................................................................................................................ _ .......................... , .......................................... .. 
Adjusted Chi Square Value! 4.035! 95% Jackknife UCL 0.0156 .................................................... _ ......................................................................................................................................................... _ .... ! ... _ ................... ······ .. ········i··· .. · .. ······· .. ··· .... ···· .... ········· .. ··· ......................................................................................................... -..................................................... . .......................... . 

! 1 95% Standard Bootstrap UCL 0.0142 
........................... -................. _ ............. " ............ - .............................................................................................................. ~ ............................... _ .......... { ................... _ ............. _ ................................ -...................................... -............................................................. -...................................... _ ....... _ .. J ........ -................................ -

Anderson-Darling Test Statistic! 0.406 i 95% Bootstrap-t UCL! 0.0234 
....................................... _ .............. ·····························A"·derson·=6a·ri"i"ng··So~···criiicaT"·\iai"ue\················0'53S····i····· .. ····· ....... -.............................................. ·············· .. ···· .. ············-················~i5·%···Ha·jfis .. ·Bootstra·p·TicLl········ .. ·····ci'0'427 
...................................................................................... -.-................................................................................................................... _ ..... + ....................................... .{.-.... -........................................................................................................... --.... ~ ........ -...... -............................... ···.··.· .. ······· .. ···· .. ············i-········ 
---,---------- --Ko~:~~~~;~~;~~~~~~~~~~~~~~~~j---,~~~+-----------------------!:~-~~~~~;-:~~~~~-~~l- ---~:~~~ 
.......................................................................... _ ................................... _ .......................................................................................................... .1... ..... _ ..... _ ....... _ .................. , ......... -...................................................... " ................................................................................................................................................. " ..... 1' .................................... " ... .. 

Data appear Gamma Distributed at 5% Significance Level . 95% Chebyshev(Mean, Sd) ucq 0.0242 
.... _ ........ _ ............ _ .......................... _._ ...................... _ ........................ ___ ••• _ ......... _ •• _ ............ _ ••••• _ ....................................... _ ............................ ; ......... u ................................ { ••• __ .......... _ ........ _ •• __ ..................................................................................... _ .. _ .......................................... _ •••• _ .......... _ ••• .......... , .................. ~ ............................... ........... .. 

I! 97.5% Chebyshev(Mean, Sd) UCL! 0.0309 

,---------·------,--,~,~~~~:;~~~~-~~~~:~~~I-- --~~~~~~t---,-· .------,------,---- ,------------,-+---------
:-~~:~-~=~~~~~=-=--:=~-:::~~~i~;;;~~~~;;:~-=::~:~=-:::=:=-::=-:r::=~=~=~=-:~=--~=~~;~~;;~~;~;.·.i.·.m.·.·.:.:.·.:.a.·:.;e.·:.·.·.·.·:.G.-.·.·.a.·.··.·.·.m.··.·:.:.·.··.:.m.··.·.:.~.·.·.a.·.:.:.:.:.~.u.·.··.~.·.·.~.·.:.:.·.·.L.··.·.· .. :~.I;'.: .... ·: .. -..·.·:.·.·:.:.·.···.:.·.···.O.·.·.··.·:.-.·.O.··.~.·.·.2.:.:.:.·.0.·.:.·.6.:.:.:.: . ...................................... _ ................ _ ............................... _._ ................ _ ....................................... _ .... __ .... ___ ...................... _ .................................... ___ ........ _ .................. 1 ....... ___ ...................... _ ........................ _................... ........................................................... __ 

Result or 1/2 SDL (cadmium) 

General Statistics 
.................................................................................................. _ ... ·····f~iu·m·ber··ofValid··S·a·m·pTes·r······· .. ····8··· ........... ···r·······_···················· .. ····················· ....................................................... · .. ··.·.· .. ··· .. ··.· ..... ·.·.N.· .. ··.·.·.·.u .. ··.·.m.·.· .. · .... ·.b.·.·.·,,·e.··.·.· .. ·r.·.· .. ··.o.·.· .. f.·.·.·.·u .. ·· .... ·.·.n.· .. ··.i.·.q.·.·.·.·.·u.· .. ·.··.9.·.··.·.·.·.s .. ·.··.a.·.· .. ·.·m.· .. ··.· .. ·.p .. ··.· .. ·i.·.9 .. ·.·.··.s.· .... ·.'.'I· .. ··_·· .. ·.·.·· .. ·· .. ··.· .. ··.···.7 ................................................ . 

.................................. _ .................. __ .. _ ........ _ .. _ .......... _ ................. _ ..... __ ._ .............. _ .... __ .. _ .......... _ .. _ ......................................................... _L .. _ ................ _ .............. _ ..... i .... __ .. __ ....... _ .......... _ ....................................... . 

Raw Statistics ! Log-transformed Statistics 
....................................................................... _ ......................... _ ........... -.. ···················· .. ·· __ ···· .. · .. ········ .. ······M·j·""im·u·mT················0':·0'1·S·r-··· .. _···············_·· ...................... _ ........ _ ........................ ····_····························Miri·fm·um···ofLo·g·DataT .... ···:~L2····· .. ······ .. ·· 
............................................................ .. ......................................... _ ........ _.. .._._ .......................... - .............................................. + ......................... -............. ' ....... __ ... -...... ............................................................................. . ......... -.......................................... _ ........................ _ ..... _ ....... _ .... , ...................................... .. 

Maximum! 0.27 Maximum of Log Data I -1.309 



J' - - I .. .L." L I ~'] '::;~J!JI; r'''u~" ----... ~ .. ~ .. ~ . _._<-- -Mean I;~c~_;~j-'lh:'~~' ;;<, . . .... -,:~~; ~;~;h;t~ (4:_~_~{ 

.==~=========~~~~j~~==~====~.- .. ~=~~~~~~~ SDI 0.112 I 
......... _........... ... ... . ..... _....... .......... .. ........... .. ............ ..... ..... ... .................. .. { ........ _ ............................ -... ...... .......... ........ .. ...... .. .... .... .... . ... . .................................. ~ ................ . 

Coefficient of Variation i 0.762 ! 

.... -. ........ :.:.~: ..... ~.: .. ~~ ....... :~.: ..... :.:.:: ..... :~~~ ... :: ..... ~.: .. : .. ~: ... :~.::.::~ ..... : .... ~.~: .. :.: .. ::: ..... :.:.:.:.:: .. : .... :: .......... : .. ::::: ... ~.~~~.~~~~t.·.~: .. =.?.: .. ~~~ .. :.· ... ..1. ... ::.· ... :.: ..... · .. ·:: .. ~ ... :.~.:.: ...... :~ ...... ~~ .. ~ .... : ...... :.' ...... : ..... : .. ~.:::.~.~.: ... : ...... ~~::.~.: .. ~.~: .... ~.: .. ~.::~ .... :: .. ~ .. ::~~: ... : ... : ... : ... : ... :.:.: ..... :: ... :.:.:~~j ... :::: .. : ... :.: ... :.-. .... :.:.~ .... : .... . 

......................................................... ············ .. ··· .. ··· .. ························_ .... ··· .. 8·ha·p'i'ro\rijj·iT(··Test"·s"iati·st·icr··············o-:·s·o;z···T··· .. · .. ··········· .. ············ .. ············· .. ···· .......................................................... ····S"ha·p·i·ro\Ni"i'k"·Te~£Statisiicl'······ .. ··········o-j"1""6'" 

:.::~:::.:::.:::::::::.:.:::.:: ..... :.::.:.:.:::: .. ::.~.:~~ .. :::::~:.::.: .. ~:.:: .... :::::.:::::.::.::::.:::.:~:~:~.~~~~::~!'.~.:.~~~.~:~~.~:y~:'.~:~[.:.::.~ .. :: .. :?-.:.~~:~.: ... I·.:.::::::·: .. :.·:::::· .. :· .. :.-.:: ... ::::: .. :·.::.:::::: .. : .. ::.:::.: .. ::-.::~::: .. ~.:.:~~~.: ... ::.:::::: .. ::::·.::~~~~~~~~.~!:!.~·:~~~:~:i~~.i:y~i:~~:.::·.·::·:'::-':.::?~:~:~:~".': 
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

....................................................... - .................. - ........................................................ _ .................................................. - .................................................................. '1" ........................ - ................................................... _ ............................... _ .......................................................................................................................................... .. 

! .................................................. __ .......... ········Assu·ming .... N·o·rm·a"i"ijistrl·biiilon· .. · .. ···· .. ·· ......................................................... ····r··· .... ········ .. ·· .. · .. · .. ················· .. ········· .. ········Assii .. m·in·g .. ·Corj"no·rmaf"Dls·trl"buii·o·n··· .. ·· ............................................................. .. 

.............................. -... 

Gamma Distribution Test Data Distribution 
................................................................................ -............. ···· .. ························· .. ·······j(··star .. ·(bias··corrsctedYf········· .. ···"6:-7T1····r········ .. ·· .. ··················Data···cJ"o···not .. foHow··a···OTsc·srnable .. 6i·strfbuii"o'n"("6~05r'''''''''''''''''''''''''''''''' 

::-'-'-'-":~~::'.:" .. :.:.:.'.: .. :::::":".:.:::::-":"" .. :-. .. -.:.-.: .. :-.::-.:: .. :.:-..::-..: .. :.::: ... :-. .... : .. :: ... -..: .. : .. :.-.: .... :.:~:~::: .... -.: .... :: .. ::: ... : .... ~~:~~~::.~:~~:~ill:-.·:·::·:···~:~?~~~.??::.·ll:···:·: .. :·:···:·· .. ::: .......... ::::: .... :: .... :.::-.: .. ::.: ... : .. : .. :.:.: .. ::::.:'::'::::':-.::':-.:'.:::.::'''::.': .. '::: .. '::::':.'.:.: ..... :.:.:.: .... ::.:.: .. : .. :.:.-.: .. : ... :: .... :.::.::.: .. : ... : .. ::.::.: .......... ,.::.: .. ~::.:.:.::.: ... :::.:.::::":::"':':: .. 
nu star 11.37 

... : .. -. ..... :::: ........ ::.:.::.:: .. :::: .. : .. : .. : .. ::.: .. : .. :::.: ..... :: .... :.::::.~~.~.r.~~!:~.~~~ .. :~.~~~~~~~:~~::.~.~'.:~:~:.:~.:.?·~·~:r::· ... · ....... ~::.~.~·~·:.:ll .. : .. ,.::::: ...... : .... ::: .... : .. :::: ... :.~~:::: ..... : .. :.: .. : .. :::.:: .... :.:::: ... ~:~:~:~~~~~~~~~!~:-.~~~~~~~~~~::: .. :.:: .. : .. : .... ~~:.~.~:: ........... :::.:::.::.:: .. :.:: ... ::: ... ~.:.: ... : .. -.: 
Adjusted Level of Significance! 0.0195 95% CL T UCL I 0.212 

............................................................................................................................................................................. ················································11...···· ....................... _ .......... , ..................................................................................................... _ ................................................ _-_ ................................ __ .................................. _ ............................ . 
Adjusted Chi Square Value 3.794 I 95% Jackknife UCL! 0.222 

........................................................................................................................................................................................................................................................................................................................................................................................................................................................................... -.......................... + ......................................... . 
. . ... ...... . Anderson-Darling Test Statistic I 1.11! 95% Bootstrap-t UCL! 0.211 

:::::~:::::_~_-_~:::~:~~=~~er~~~[)~~~~_~~~~a~~~~~F_~~:!~~r::~~~::~:::::~~:::==::~:::::::::~~'£~~~~~iS!~~:~~-]I·: .. · .. :.:: .. :::.:?:~~~ .. ~~: .. :: 
------:=:----------KOr;;9~~~~~~fr~~:~~;~~:~~~~:r---~:~~1-1------------------------:~~~~~~~~-:~~~~~-~~~r---~:~~-:-

............................................................................................................................................................................................................ ······· .. ············ .... ···· .. ······ .. ·········T···· .. ·· .. ·· ........................................................................................................................................................................ - ................................... , ........................................... . 
Data not Gamma Distributed at 5% Significance Level! 95% Chebyshev(Mean, Sd) UCL I 0.32 

==~~~::::==~::~~;~~;~;~~~~~_~~~~~~~:~~=:-~=_=~:~_=]::=-=:-~~~~~=:::_=::~5;;~;;~~~~~:I;~~~~~~E=~:;~t: 
95% Approximate Gamma UCL I 0.348 I I 

t { E 

! I I 
............................................................................................................................................................................................................................ ...1 ........................................... , ................................................................................................................................... _ ................................................................... _ ............... J.. ......................................... . 

Potential UCL to Use I Use 99% Chebyshev (Mean, Sd) UCL I 0.541 
................................................................................................................ _ ....................................................................................................................................................................................................................................................................................................................................................................................... 1... ................................... _ .. . 

Recommended UCL exceeds the maximum observation 

··R·ssu·li··or··1i~i"s"DC·(carb"o·n .. cifsulfi"dsf .. ·· .. ······ ........................................................................................................................................................................................................................................................................................................................................................................ . 

General Statistics 

....................................................... ················································R·aw·Sia"tls"ii·cs········· .. ·································· .. ······ .. · .. ······· .. ··············· .. ···············r····· ......................................................... ········ .. "Lo·g=tra·nsform·s·d .. ·S·tlitfSti"c·s··· .. ·· .. ······· ................................. _ ....................... . 

......................................................................................................................................................................... ·· .. · .... ·· .. ··M·j·ni·m·iJ"mT9:ss·O'OE:S····! .. ··············· .............................................................. ··············· .. ········_ .. ········ .. ······· .. ····· .... Mi·nj·m·u·m···oi"Cog .. "D·ataT·······=9·~2S6 ...... ··· 

....................................................................................................................... _ ................................................................................................. ···1·· ... ·._ ... ·· ............................. 1 ............................................................................................................................................................................................... _ ......................... { ........................................ . 

Maximum i 0.00771 . Maximum of Log Data I -4.865 .............. _ .............................................. _ ................................................................................. _ ...................................................................... + ......................................... { ................................................................................................................................... _ ...................................................... _ ................................ \ ........................................... . 
Meanl 0.00131 Mean of log Datal -7.554 

~==_~~:-~:-~:-:=:-:-=:~:=~-~~~~~=~~::~~~=~=~t=:;~;5F=:-~=:~-====~-~:=:~=~-~~==~-=-~~=~===~~~~E:-~=~=-
Coefficient of Variation \ 1.875 I ! 

, I 



Relevant UCL Statistics 

Shapiro Wilk Critical Valuel 0.818 I Shapiro Wilk Critical Valuej 0.818 
.. ············································· .. ··,oata··not"·N·orm~ii···ai·5% .. ·sig·n"ifi·c .. aii·ce··Leve( .. · .. ·L.······ .................................. 1""" ...................... · .. ······ .. ···bata···appear·L~g·normal .. ai·5%···sigiiTficance· .. Levei··-·· .. · .. ····· .. ······· .... ·········· 
................................................................................................................................................................................ __ .................................................................................. + ........................ " ................................................................................. _ .............................. _ ...................................................................................................................... . 
................................................................................................................................................................ _ .................................... · ............................ · ........ · ........ · ........ · ........ ·l· .... · ........ · ...... ·-............................................................................................................................................................................................................................................... . 

Assuming Normal Distribution j Assuming Lognormal Dlsbibution 

~_~~:~~~.~===~=~;~~i~i~~~~;;~;~~~;C~~~_==~~= ~=~~~~=~~~-===~~~~~;;~~~~~~~~;~~~~EI~i~ 
95% Adjusted-CLT UCLj 0.0038 97.5% Chebyshev (MVUE) UCLI 0.0045 

~ 

:.::::: .. :.:::.::::::: .. ::: .. : ... : .... ::::: .. :.:::: ... : ..... : ... : .. ·:.:.: .... ·: ... ·: .. ~~~·~~·.:~·~~~~i~:~~i·~ .. ~·:~~~·~::: ... : .. ::::: .. :::::·:·:.·: ... ·:.·.::·1 .. : .. : .... ·: ... :::· .. :· ...... : ... : .. : .. :: .. ::11;· .. :··:::::·: .. ·:· .. :·: ........ ·::··::: .. ··: ... :: ... : ..... : .. : .. :: ... : ... :.:::::.:::.: .. :::.:::.: ... :.~~.~ .... ~!.~:~~~~~:~!.~:~:::::: .. : ... ::.:: .. : .... :: ... ::.: ... : .... ::.: .. : .. ::.: ... :::: .. ::::.::.: ... :.:.:: .... :.::: ... :: .. :.:.: 
k star (bias corrected) 0.48 Data Follow Appr. Gamma Distribution at 5% Significance Level 

=~:=~~~=~~~===:=::=~~=~:=::=::==:~~==·~~=--~~~~~~:~§~l::=.:~:~~:~[=~=~==.:.:::~==:::=~~==---:======:~==:=.:=~=======::=:::: 
· .............. · ............ · .... · ............ · .. _ .... ·_ ...... ·· .. · .......... Ap·p·rox'i'mais .. ·C'hT .. s·q·ua·rs .. '\ia'j'u~~(~;·il·-----~:~H---·------·---------·-NonparameiricStaiisfl"CS----·------·-----·-· 
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.... _ .................. -......................•.... -... -........................................... _ ............ _ .. -.......................................................................................... . ..................... -........... . .......................................................................................... -........ _ .......... ··•··· ... ·············_····_···············i············ .........•. _ ......•.......... 

95% Approximate Gamma UC 8 i 
................................................................................................................... _ ............................................................................................................................................ + ............................................... -................................................................................................................................................................................................................ . 

95% Adjusted Gamma UCL 8.3 

Potential UCL to Use ( Use 95% Student's-t UCL 7.862 
......................................................................................................................................................................................................................................................................... L. ................................... _ ................................................................................................................................................................................... 1.. .........•.............................. 

. Res·u"!t··or·1i2··s·6C(co·p·perj""" .. ············ .. ········· .................................................................................................................... _ ....................................................................................................................................................................................................................................... . 

..... _ ................................................................................................................................................................. ···························· .. ·····················-<39neraTStaiistlcs··········· .. ···························· .............................................................................................................................. _ ........................................... _ ....... . 

....................................................... ·············· ........ ··························R·a·w··Sta"iis"iics······ .. ···_···· .. ········ .. ········································ .. ····························T······· ........................................................ ··············To·g=tra·"·sfo·rm·e·ci""Stati·s"ti·cs······ .......................................................................... . 
! ............................................................. _ ..• _ ........................ _................ . ...................................................................................................... , ..............................•........... , .......................... _ ........................................................................................................................................................... ·····································T················ ......................... . 

Minimum I 8.33 I Minimum of Log Data I 2.12 

.: .. :: ... ::: ...... :::::::.~ .. :.:.:::.::::.:::: .. :.: ... ::~: .. ~: .. ~:::~.: ... ::: .. ::.: .. ::~:.::.:.~::::.:::.::.:: .. :::.:.: .... :.::::.: .. ::.:.:: ... ::::.:::.::~.:.:::::::·::·:::::::·:::~~~:~··1C::::.·:::~:~:~~::.·~:.·· .... 'I::··:··:··::·:·:··::··~:·:·:··:::·:··:::·:·:·:·::::··:.:::.: .. :~.:::::::::.::: .. :.: .. :.:::: .. ::: ... :.: .. ::::.: .... :::::::.::::::.:::::::.:.:.:.~:~.~.~.::~~.:~~.~ ... ~.~.~~ ...... ::.::.:.::::~~~~~:::: 
Median 12.55 SD of log Data! 0.467 

! , ! 

Coefficient of Variation I 0.488 I I 

Relevant UCL Statistics 

Normal Distribution Test Lognormal Distribution Test 
.............................................................................................................. S·hl3'pTro"\vjTk··=r·esi"Stati"sticr···········C)","S4·S··· ................................................................ ····· .. ········· .. ······· .. ·····················Shap"i"ro··wi"i'k·Test .. s·tatisiicr···· .. ·······Cj':S·8ij""·· 

. . ...... ....... .. .. . .. . ............. ...... .... .. .. ..... . ..... ~:"h·apj·ro·"\i\ij"ik· Criiicaf"\i ai ue·1· .... ···0 :·8·1·8 . . ..................................................... ········ .. ·········· .. ······ .. ·· .... ·············· .. ·S·hapj .. ro··wil"k···criiicaf"\lal"u·sT· .. ·············o·:if1·S····· 

....... -~., ......... -............................... -......................................................... -............. _ .......................•.. -................................. -...............................•. : ............................................ i ................................ -.................. -.............. _ ....... ..,. ................................ _ ...........•.•..... -............................................................................................. .t ..••..• _ ••..••...••.••.••• , ••.•.•••••...•.. 

Data appear Normal at 5% Significance Level ! Data appear Lognormal at 5% Significance Level 
.............................................................................................................. _ .............................. _ ................................................................................... ········· .. ···· .. ······ .... ········ .. 1·········· ............................... -...... - ................................................................................................................................................................................................... . 

! 

95% UCLs (Adjusted for Skewness) i 95% Chebyshev (MVUE) UCLj 26.14 
........................................................................................................................................................................... ·· .. ·· .. ········· .. ····· .... ············ .. ···1·············· ............................ + ............................................................... _ ............................................................................................................................................................................................... . 

95% Adjusted-CL T UCLl 20.34 I 97.5% Chebyshev (MVUE) UCLI· 30.9 
I , 

.................................................................................................................. -.................................................................................. _ ... _ ........................... ······ .. ··················r····_·················· .. ···· ..................................... _ ............................................................................................................................................................................................ . 
, 

............................................................................................................................................................................................................................ ···· .. ···········l····················· .. ············•·· .............................................................................................................................................................................................................................. . 

Gamma Distribution Test I Data Distribution 
.................................................................................................................. ······ .. ···········"k"sta·r··("b"i"as··corre·cteCijT················3:·3·S3··"1""···_···································j)"a"ta··appea·r··No·rm·af·ai·s·% .. ··s·i·~i,,"jfica"ce·"[evef····· .... ·································· 
.................................................................................. _ ............................ ··················_······························Th·sta···S"ta·rl········· .. ······~rS·3fT····················· .......... _ ........... -................................................................................................................. _ ...................................................................... . 
.. _ ........................................................... _ .. _ ................................................. ······ .. ····_··· .. ········ .. ·········_··_······ .. ······"·u··s·taA············S·3:·6·S·········1·················· ...................... -.... _ ........................................................................................... _ ................................................................................................................ . 

~ ! ······················· .. ·· .. ··························App·roxi·mate·Ch·j··S·q·uare···vaiu·s···{osyr·········j 7":·S2········r··············· .. ····· .. ··············_··· ... Nonparametric Statistics 



;~j", ..',k;;;'~djU~t~L~~~j~i~i~~ifiC~~~~:';~,'t,';tt'I; ,h*, , !"9~~'6LT UCLf- 19.~1 • 

........................ --.-..... -......... -.......... ·· .. ············-··--·Ad]"usts·cfC·hi"Sq"i:Ja·rs··\ialuel············:i4.·4S--·······I-···············-···· .. ···· ............................... _ ..... --.--...... -.- ............. ····-········-···_······ .. -·s5°1c;-"Jac"kkni·fs·"iJCcl·_·······2·o~f7-······-· 

Anderson-Darling Test Statistic! 0.476 \ 95% Bootstrap-t UCL! 23.91 
! ; i .............................................................. --.. _ ...... -.............................................................................................................................................. , .......................................... "1" ........... -...........................•.... _ .. -............ --............................................................ -............................................................ -........ -...... -.......... ..,. •.. - .................................. . 

Anderson-Darling 5% Critical Valuel 0.719 I 95% Hall's Bootstrap UCLI 21.16 

Kolmogorov-SmirnovTestStatisticl 0.192 95% Percentile Bootstrap UCLI 19.18 ................................................................. ---........................ _ ................................................. -.......... -.... _ ..... -........................................ + .............. -......................... .1.. ..................................................... -...... -...... -.. -....... -... -.......... -.................... -........ -...................... -.--....... · ............. · ..... · .... · ...... · .... ·.·.·· ....... 1· ... ·-.........•............. -........... . 

Kolmogorov-Smirnov 5% Critical Valuel 0.295 I 95% BCA Bootstrap UCLi 19.81 
.. · .. · ...... · ...... Oata· .. a·ppea·r .. Ga·mma· .. i51sirfb"lited .. ·ai··S% .. si·g·iiTflca·iice .. 'Lsvei'"··· .. · .... · .. · .... r .......... ·· .................. · .. ·· .............. · .. · .................... ·· .. ·· .. · .. ·· .. · .. · .. ·SS% .. Chs'byshsv(M·s·a·i1:··Sd)""UCCr .... · .... ·2·Ei':-E54 ...... ·-· 

i i 

................................................................................................... :.:~ ... ~~.~.~~~.~.~.~~.: ... ~.~.~.~.~ .... ~.~ .. ~.L .. · .... ···~·~··~~~-··-··lL._ ..................................................................................................................................................................................................................... 1.. ....................................... . 
95% Adjusted Gamma UCL I 23.64 I 

~~-~~~~~~==-~-~===~i~~~~~~~~~~~~~~-~~~==~~=~=~~l=~=~=~~~~=~~~=-_~==~~~-~=~~~i~;i;i~~~~~~~~=i~~~~~= 
.. R·eslilt .. or .. ·1i2-S"[jC .. ci'ro·i1f .... ·· .. · .... ·· .... ··· .. · .. ······ .......................................................................... -......... -............................................................................. -.... -----... -.............................................................................................................................. -.. -............ -........................ -....... -....................... -

General Statistics 

====~~==~=~~=~===~=~===~~~~~~~~~~~~~~[=~=~===I=~~===~=~~~~~~~ .. -.~~~ .. ~.~~~~~~.~~~~~~~~~~~:~~ ...... 
............................................................ _ .... · .. ···· .. · .. R·aw .. Sta"ti"siics· .. ··· .... ·· .... · .. -.... · ......... _ ................ -............................ ··············T .... ···· .. ··· .. · .... ·· .... · .. · .. ······ .... · .... ·· .. ·· .. ···· .. · .. ·········· .. ·"io·g=tra·iisfo·rmed .. Stati·sti·cs· .... · ......... --... -.... . 

................................................................................. -................................................................ _ ...................................... , ........................... ··· .. · .. ··· .... T .. ·· .... · .. ··· .... ·· .... · .. ·· .... ·· .. · .. · .. -.. · .. ·· .... ····· ..................................................................................................................... _ ........ -...................... . ......................... -......... . 
, Maximum 1201 00 I Maximum of Log Data, 9.908 

.......................... -......................... --..................................................... -.................................................................... -................................ ·· .. · .. ··i .... · .. · .. · .. ·· ...... ·· .... · .. ···· .. ·· .. ·· .... ·· .. ·· .. · .. ····· ................................................................................................ -......................................................................................................... " .......................................... .. 
Median! 15500 1 SO of log Datal 0.214 

-=:=~=:~~-~~-=~=~=:~~:-~~~=:=~::~--~~~~~~~~;~;~~~~11~~~f2!~E===~=_===~=~ __ ~~ ___ --__ ~=~=_::=~~==:: __ ~-=:~ __ E==~~ __ = 
Skewness 0.139 ! I 

.................... _ .......... _ ........ ,....................................... . .... _._ .... _ .................................................................. ~ ............ ~ ...................... ! ........................ __ .. _ ... _ .... _.': ....... _ ................................... _ ................................. _ .. _._ .. __ ...................................................................................... _ ........ _ .... - ..................... _ ..... .1 .• _ .•.. - .... __ .... _._ .•.••••.••••..•.. 

Relevant UCL Statistics 
·· .. · .. ······ .. ··Normaf61sidb"liiion .. ·Tesi .... ·· .. ··· ...... ······ ·· .. · .. · .. ······ .. ····· .... ···· .... ·········· .. ···r .. ·'· .. · .. ··-·· ··· .. ·· ...... ·········· .. ·· .. · .. ····· .. ······ ........ Lognorma"f"bistri"bu"tlon···Te·st····· .. ····· .. · .. · .. · .. ······· ........................................ . 

..... - ................................................................................................................................................... T· .. · .. ····· .. · ........ ···· .... ···· .... ····!· .. ····· .. ·· .. ····· .. · .. ·· .................................................................................................. _ ....................................................... ······ .. ···· .. · .. ·· .. ··· ...... ·-.. ·T 

Shapiro Wilk Test Statistic\ 0.94! Shapiro Wilk Test Statistic! 0.935 
i ~ t ·· .... ··· .... ······· .... ·· .. · .. · .... · .. ·· .... · .. ·· .. ····· .... -·-.. ···S·ha·pTro··v\,.ilk·Cri"t"icaf\ialusT······ .. ·· .. ··0":·~i1·8· .. ·r ............................................................................ ······ .. ·· .. ·· .... ··· .... · .. ···S·i1·a·plro"\/Vllk .. C'riiicaT·Va-iueT·· .... ······ .. Oj3·1·if·· 

······· .. ··D"ata .. ·a·ppea·r·No·r·m·ai .. ai .. S·% .. ·s·i'g·ii·i'jica·iice .. Levef'· .. · .... ··· .. · .. ·· .. ·············· .. -r .. ·· .. ··· .... · .. · .. ······· .... ·o,ata .. a·pp·ea·r"Lo·g·i1o·rmaT·ai·S% .. ·Slgnlfi'cance"ievsf· .. ······ 
! 

••••••••••••••••••••••• _ •••• _ •••••••••••••••••••••••••••••••••••••••••• _ ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• _ ............... •••••••••••••••••••••••••••••• ~ •• _ ••••• _ •• _ ............ •••••••••• _ ••••••••••• _ .................................................................... _ ................................................................... _ ••• M •••••••••• _ •••• _ •• _ •••••••••••• _ •••• o. 

j 
•••••••••••• •• • ••••••••• w ••••• •••• •••••••••••••••••••••• - •••••••• , ••••••••••••••••• _ ....................................................................................... -_ •••• - •••••••••••••••••••••••••••••••••••••••••• , .................. _ .......... _ ..... t .. __ ............................................... , ............................................ __ .. _ ............................................................................................ _ ... _ ...................... .. 

Assuming Normal Distribution I Assuming Lognormal Distribution 

=~~:=~::::~=::-~~~-u;~s~A~;s~~~r~~:~~~iJ-~:L~~~~:-:::F~~:-~:·::::-~··=-~:-:::~~;~~~;~~~~;;~;~~~~d:~!~~::::: 

95% Modified-t UCLI17446 ! 99% Chebyshev (MVUE) UCL 26805 ................................................................................................................................................................................... -................................................................................ + .................................................................................................................................................................................. -..................... -............................................... _ .. . 
i 

· ...... · .. ·· .... · .............. · .. · .... · .... · .. · ...... ··· .. · .. · ...... · .... · .... · .. ·Gam·m·a· .. o"fsiri"butioii .. ·Tes"t"· ........ ··· .... ··· .. ···· .. · .. ···· ........ · ................................... 1" ........................................... · ...... -.... · .. ··· .. · .......... ··· .... · .. ' .. "ba·ta .. ·O'lstrlbuti·o·ii .. ··· .. · ...................................... -..................... -....... _ ............... . 
............................................................................. ······· .. · .. · .. · .. ·· .... · ..... _ .... ·· .......... · .. ·-k .. sta·r··(b'ias···corrscteCi")r····· .. ···1··sjj·2··· .. ·· .. 1· ·· .. ········ .... ·· .. -.. · ... · .... -.. ·D"ata··apps'a·r .. No·ilTi·i3{·ai .. S·% .. ·slg·ii·i·flca·iice .. Leve{···· .. · .. ·· .... -.......... · .. ···· .. · .... ·· 

......................... _ ....... _ .............................................................................. _ .... -.. -............ _ .......................... ...... · .............. · .................. · ............ ·l .... · .... · .... ~· ...... · ............ · ...... ~ .............. -.......... -.... -..... -....................... ........ _ ......................... -............ _ ....... _ ...................... , .................................................. _ .. -.. _ ...... -...................... __ ................. ...... . 
nu star{ 254.7 I 

·· ...... · ...... · ...... ·· .... ·· ...... ··· .. ····· .... ··--........ ·· .... · .. · ...... ··Ap·proxfm·ats .. ·C·hi" .. S·ci'ua·rs .. ·Vaiiis .. 'CO'sYt .... 21 .. S·j· .... ·· .... l .. · .... · .. ····· ..... ·· ...... · ...... · .......... ··· .. · .. · .. ······· .. ······-Noii·parametrlc'Statlstic's ........ · .... · .... -· .. · .. ·· .... ·-·· .. ·· .. ·· .................................. . 
............................................................... _ ............................................................................................................................................................ .1.. ....................................... _] .......................................................... _ ................................................................................................................................................................ , ........................................... . 

Adjusted Level ofSignificanceJ 0.01951 95% CLT UCLl17152 
........................................ -....................................... · .. · ........ · .... · ............ · .. ·Adj"uste·Ci· .. ChT .. S·Cj .. ua·re .. Va"fue r ...... 2·10·j .... · .. ·· .. · .. f·· .. ··_··· .. ····-····· .. · .. · .. ···· ...... ··................ .. .... ···· .... · .. ·-.. ···· ............ ······· .. ·· .... ·~is·olc; .. ·j'ackk·n'jfe .. ucCrf743f .... ·_ .... · .. 

................................. _ ............. -................................................... _ ........................................... -.............................. , ......... · .. ···· .. ··_···· .. · .. ··t .. · .. · .. ······_········· .. · .. ·······_· .... ~ .............. -........ . ..... _ ... -.......... -............................................................. _._ ........... _ ..... _ .............. _J ................ _ .......... _ .............. .. 

--·---------------Aiidersoii=DarTIng-Tesi-StatiSti~·--O~2981----------.--------- ~-5~!~~~;~~~~:~~~~~i-~~~:~---. 
······ .. · .. ··· .. ·_ .. · ....... ·Anderson·=Da-rli"ng .. ·S%··Cri"il·ca·i \fai·uer· .. · .. ·· .. ·0':7'1"6· .. 1"' .. · .. ·· .. ·····-.. ···-.. ·-·· .............. -.............................. -................. ·· .... s5O/~···i=fafi;s· .. iiootstra·p .. ucLl-.. 1 .. 69 .. 9·3 



;;i~;~n~'bk'i~L<:ifu;j~!I~~~r~t~~~~~!~~~~;~~r;;~I'{ . 0.203~1\;;'" ... ..'@' I.. 95% ~L~~ileB~lts;;,"p ~cL117025 
................................... _ .............. _ ............................... - ... _ ......•....... _ .•....•.....•.•• ·············.·oo····.·.··· __ ····.oo .. - .. •·•·····•·•······••·•··•·•·•· .. ·············_·· .. -l·· .. oo········ ....... - • r' .. ..... .., ...... OO"OO" .............. oo. ...... _ .. · .. ·oo ... ... ... •... • ......... -.. •• ............ _.. ••. .. ... L .......... , ....... . 

Kolmogorov-Smirnov 5% Critical Value! 0.294! 95% BCA Bootstrap UCL!17050 
...................................... ----.......... -................ _ ... _-_ .............. _ ................. -.............. - ...... -.... - .......... __ ..... -._ .... __ ............ ······ __ ··_-J_·· __ ··_···· .. ················ .. ····-i-···· .......... -................................ _ ........ _ ............ -.... ---.... -........... -.-...... --...... --.. ~ ........................ -.... -.................... -............................. _-..... J .......................................... . 

Data appear Gamma Distributed at 5% Significance Level ! 95% Chebyshev(Mean, Sd) ucq 20249 
.... _ ........................................................................................................ _ .......................... -·_···· .. ·_ .. ·· .. ···· .. ···· ...... · .... ··_ .. ·_ .. ·· .. __ ·· .. ·· .. · .. T····· ..... -........................... -l ...................................................................... _ ........... _ ........................................................................................................................................ ) ........................................... . 

I j 97.5% Chebyshev(Mean, Sd) UCLJ 22401 
...... ~ ... _ ..... _ .................... _ .... _ ............. ____ .... ~ .... _ ... _ ........ _ ................................. _ ........................ _ ........................... __ .. _ .... _ ....................... 1. ...................... _ ................. .J .... __ ...................... __ .......................... _ .......................................... _ .. __ ................. _._ ...................... _ ............ _ .. _ ................................ _ ..... _ ... _ .... _____ .. _ .. _ .......... _ .. _ ...... . 

Assuming Gamma Distribution I 99% Chebyshev(Mean, Sd) UCL! 26629 

==:=~=::=:==::::=~~~=:~:::~~o/~;~;~~~~~~~~~~~~~r:!~=T=:==~:~=:~:::~~=::::===:==:::==:==::=:=:·-::=::::=-I:·:: .. ::·:: .. :.:.:.::.: ...... ::: .. :.::::: ... : 
..... _ ............................................... _ ...... _ ............................................................................... - ......... _ ......................................................... ·······t·················· .. ···· .. ····· .. ·· .. ·· .. r .. ··· ...... · .............................................................................. _ ....................................................................................... _ ...... _ ..................... _ ...... i· .. ············· .... ······· .. ······ ...... ·· 

I 1 ! ........................................................................ ···· .. ·· .. ···· .... · .. Potenl:i'afTicC·to··'iJs·e··· .. ·· .... ·· .... ····· .. ·· ...... ····· .. · ...... ···_ .... · ...... · .. ·_ .. ·_·_ .. ····· ...... ·r······· ....................................................................... · .... ··············· .... ·· .. ······· .... ····'Use .. g·S·%··Stlj .. deni;·s·=i··LTcLi····1·7il·:ii· .... ···· .. ····· 
............................................................ _ ................................................................................................... _ ...................................................................................................... .1. ..................................................................... oo ....................................................................................................................................................... 1... ..................... _ ........ _ ...... . 

··Resii'ii·or··1i2~S6C(je~i(if· .. -· .. ······ .. · .... · .. ··· .... · ............. _ ............................................................... _ ............. _ ............................... -............ _._ .................. _ .............................................................................................. _ ................................................................................................................................... . 

.......................................................................................................................................................................... -............................. ········ .. ·················Gen·e .. raT'Sta'tls'iics· .... · .. · .... ·· ........................................... _ ..................................... _ .... _ .. _ .................................................................................................................... . 

......................................... _ ..................... _ .. · .. · .. ~········· .. ·· .. · ...... ·····Raw··s'ta·tis'iics······ .. ···· ............................................................................................. 1"' ....................................................... _ .. _ ........ ·· ...... ·'{og=tra·nsfo·rm·e·ci"s·i8ti·sti·c·s .... ·· ...... ·· .. ··· ............................................................. . 

. : .... : ... :.::::::::::.::.~ .. :.:: ... ::.::: ... ~::::.:.: .. :~:~~~:: .. -.:: ..... : ... : .. :: .. ::::.::.::.::.:.-.::::: .. :: .... :.::: ..... : ... ::: .... :: .. :::::::::::::.:-. .. :::.:: .. :.:.:.::::: .. ::::·~::·:~:~~·~:l[:·:·::·::·:~·:?·::~·~···::··:I .. :.:.::.:.:.: ..... ~ ..... :::::.::.:-..:.:::: ..... ::.~:.~:.:":::"':::.:::':':.:'.~ .. -'.':::::'.''':''::: .. :.:':''::::':: ... :: .. -..: ..... :::::: ...... ~~~:~~:.~~.:~~.~ .. :?.~~~ ........ ::.: ... ::::~~:?:~~:::.: 
Median 15.5 I SD of log Data 0.384 

~~::~::=::::===:::::==:=:==~=~~;~~~~~f~~~;~~ll:==;~~;;=ll=::====::=~::-:=~:~=~~~=:=:==:=::===:::-~::!Cl:=:~::== 
Skewness 0.923 , ! 

... ~ ............................................... _ ........ __ .............................................................................. _ ...................................... ~ ........ _ ........... _ .. _._ ..... _ ..... ............. _ ............................. i ........... _ ............. _ .................................... _ ..... __ ..... _ .. _ .................................. _ .......................... _ ................ _ ....................... ~ ......................................................................... _. 

Relevant UCL Statistics 

Shapiro Wilk Test Statisticl 0.899 j Shapiro Wilk Test Statistic! 0.933 

.......................................................... -.......................................................................................................................................................................................................... 1 ........................................................................................................................................................................................................................................ ·· .... ··········· .... ···oo· .. •••·•• 

Assuming Normal Distribution I Assuming Lognormal Distribution 
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.... _ .......................................................... ············ .. ·_···Gam·ma···O'istrIhuti·on .. ·Test· .. · .... · .. · .... _ .......................................................... ··· .. ····1······_··· ........ · .. ····· .. _· .... · .. ···· .... ············ .. ······ .. · .. ···· .. ········· .. ··_· .... ·,oa·i8· .. 0is'tri'buti'o·n·· ............................................................................................. . 

I ...................................................................................................................................... ···k .. sta·r··{hi'as···correctedYr ...... ···· .... ·4ji74· .. r··· .. ············ .. ···· ...... · .. ···········Oa'ta .. ·appea·r .. No·rm·ai"ai .. 5% .. ··S·I~in·i·fica·nce"[evef········· .. ····· .. ····· .. ··· .............. .. 

:''':: .. :.'.::::.:::.::':::''':'':':.:''.::.::.::::.~.::::: .... :.~ ... :-.:::.:::::.: ... : .. :.:.~::.::: ... :.::: .. ::.:.:::::'.::':'.::'::.:":':':'~.::.::~:'~"::':''':.:::::.'.:::··!~·~~~···~~~:~·Ir.:::·· .. :·:·::::·~::·~:~~]::::·::·:':~:""::':~::" .. ::"""":':'::.:.::::'''''''''.:~~~.::'''::'~~:.":":::~.~~:~:~.:::::.~''':':'.:::::::.:.~:' .. :.:':.-'::: ... ::.:.:.: .... :.::~: .. ~:.::.::::.:: .. ~.: .... -. ... : .. ::.::.::":":::.::'.:::.:.':::::~.:.: .. :.::-'.:":.::": 
nu star 77.99 I . 

............. -........... _ .... _ ..... _ ................................ · .. · .. Ap·proxim·ate···C·hi'··Sq·u~3're-va-iue .. rosf .. ···-·····S·~f64 .. ····· .. r··· .. · .. ················ .. ····················· .. · .. · .... ··· .. ·· ........ ·· .... ··Non·paramet·rlc .. ·S·tatls'tlc·5·· .... ·············· .... ········ .. ··· .. ··················· ........................... . 

. ~:~=-=.-~:_==:~::=:=~~:~~~~~~;,~~~~~~~~~~_~e~::: .. ::~~t:~:::~:==::::~~:===~::::~:~==:::::=::==·~~~~~~U~~F~~!~ 
............................................ _ ........................................................................ ~.~!..~~~:.~ .... ~-~.~ ... ~.~.~.~,~: .. ~.~! .. ~.:t-......... ~.~.:.~~ ......... i-................................................................ ·· .. ······ .. · .. ·· .. ·················· .. · .. ·g·s·o/~ .. stan·~:~· .. ~:~~:i~:~ .. ·~·~t·l .. ···········~·~·:~·;·-···· 
:: .... :: ... :::.::::~ ... ::: .. :::: .... :::: .. :::.: ... ~.: .. ~ .. ~ .. ::: .. :.:::··:::::·::::::~~~ .. ~~~~~·~:?·~·~i:~~~~·~~.·.~:~~~~~:~.~·:·~~·~~~·1r .. · .. ~· .. :-.·.~~:~.~ .. ~ .. ·I:::::.::::·::::: ....... ::.~ .. : ..... : ...... : ... ~ .. :::.: ... :~: .. :.::: ... ::: ... : .... ::::~·:·.~~ .. ·:·::::.~:· .. :-.~·~.~ ... ~~~'.!i:~ .. ~~~~~~~~·~~ .. ~~~:r:.:::.: .. :.~:~:: .. ~:~::: ... :::: 

Kolmogorov-Smirnov Test Statistic. 0.187 1 95% Percentile Bootstrap UCL, 21.63 
.................................................................. _ ................................................................................................................................................ -......... ~ ................. -................. - .... j ................... - ........ - ................................................................... _ ................................................................. _ .................................................... y ........................................ . 

Kolmogorov-Smirnov 5% Critical Valuel 0.295 I 95% BeA Bootstrap UCL! 22.26 
···················Data· .. appe·a·r··G·a·mma· .. O'is'ir'fbii'te·(j .. ·ai .. S%· .. S·i·g·nifica·nce'T.:ever···········_ .. ··T·· .. _· ............................................................... ·················95%· .. c-h·ehyshev(r;Xe·a·n·~···s·dfU'cCr .. · .. ······2·8·:44 .. ·· .. · .. · 
..... _ ............. _-_ .... -................................................. -........................................................................................................................................... ] ...... _.·.· ......... · .... ·· ..... · .. ·· ..... 1 .. ···· .. ····.·.·.·.·_· ... ·· ............ _ ......................................................................... _ ............... _ .. _ ................................................. _ ................ _._ .. _._ ... , ........................................... . 

I 97.5% Chebyshev(Mean, Sd) UCL! 33.16 
......... _ ... _ ........................ _ ............................................................. _ ............ _ .... _ ..................................................... _ .......................................... _ ....................................... .J ................................................................. _ .... _ ................. _ ................................................................ _ .................. _ .... _ .............................. _ ...... L.._ ..................................... . 

Assuming Gamma Distribution ! 99% Chebyshev(Mean, Sd) UCL! 42.43 



-::=~~::--'----=---'-J~~9;~;i~~~~~~-:-~~C::!;ti~~~~:'=::~~_~~ _____ ~ __ ::~~]~i~';~ ___ ~=~+_=~~~ 
~~~=-~~~~~--~~~:~~:--==;;~;~~~~C~~;~~=-::---~~-~I~~~=~l~~=~~~~~=~:--:-~~---:-~~=--:---~~=;~;~~;~;;;;~~~1C:~;~--= 
............................................................... _ .. _ ...................................... _ .............................. _ ....................................................................................................................... .J ................................................................................................................................... __ ._ ............................................................................................. _ ........................... . 

··R·e·s·tJ"ii·o·r··:02···si5C·(fiihTumf················· ...................................................................................................................................................................................................................................................................................................................................................................................................................... . 

General Statistics 

......................................................... ········ .. ············ .. ················-.... ·Raw···StatlstIcs············ .. ··············· .. · .. · .. ······ .. ··········· ...................................................................................................... ····················· .. ·· .. "Log=ira·rl"sform·eci""s·tatlstl·cs .. ····· .. ·········· .... ······· ... ··· .. ··_· .. ······_·· ...... ··· .. · .......... , 
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.................................................................................................. 95O/~ .. AP·p·rox'fmaie .. ·G·am·ma .. ·UCLr ...... 58·i'3 ...... · ...... ·I· ................................................... _ ............ _ ........................................................ _ ........................................................................................ 1' ......................................... .. 

............................................................................................................................................................................................................. , .............. · .. 1 ................ · .. · ............ · .... · .... '1' ............................ · .. · ........................................................................... _ ...................................... · ...................... · ........ · .... · ................ · .. · .... · .......... l .. · .. · ................................... .. 

·R·es·u·ii .. or .. ·1 .. i2 .. ·s6C(methyf"l·odIde)" .. · .............. · ...... · ................ -.. _ ..................... -................................................................................................................................................................................................................................................................................... _ .......... _ ............ _ .............. . 

General Statistics 

............................................................................................ Raw .. siaiisiics .. · ...... · .. · ...... · ...................... ·· ...... · .. · .......... · .. r ...... · .. ·· .... · .............. · .................. · .. · .... · ........ ·· .... Lo·g=tra·n·sfo·rm·eci"Statl·stl·cs· .................. · ...... · .................... · ...... · ...................... . 

...................................................................................................................................................... _ ...... -.......................................... · ............ · .. T ...... · .. · .. _ .. ·_ .... _ .. _ .... _ .... l· ............ · ...... · ...... _ ...... · ......... -.............................................. _ .... _ ................................................................ _ ........ _ ........... _ ......................... , .......................................... .. 
Minimumi7.9500E-4! Minimum of Log Datal -7.137 

............ _ ................ __ . . ....... ,_.. .. . _ .. _.. i ~ 1 ... ................. ........ .. ................ _ .............................................. _ ......... · .............. ·Ma .. x·i'iTi·u·mT· .. · ............ iJ":·04'f .. T .. · .. · .... · .. · .. · .. · ................................................................................................ · .......... Max'fmum .. o{Log .. O·atar ...... ·:i'1·94 .. · .... .. 



L---C':'n.;i"@Jjj;·~j~,~t;· ~,' •• ~ ;~(I:=:mt:"' . "I' ~, Jl' 1,:"n;~'::i~:I""" ·,··:,,·"::·I',"·<J' .:~)¥~c~L;i.~;' ~. 
,. . 'Mean;" ·--O:b0811··i':jC~.:~:'~;:::); /·;~:>1';·::~<~.' ;i'·a~?~~~.~ of log Data(-~5.~~9·· 

.............. _ ..................... .,.._ .. " ...... _ .. _ .... -.--.. -.... -.. . ......... --.-.. ~ •.. - ...... - ....... -.............. -.......................................... _ .................................. J ...................... __ ...... _ .... ······1·--···········_····_···············_·····-···_·--.-. __ .... - ......................................... _-.... _ .................. _ ....... _ ................ - .... _ .... -................•. -... --........... -.. -~ ......... -... -........ - ................. . 

Median j 0.00391 SD of log Data! 1.357 

=::==~~~=~=~===~=~=~-==~~~==::==~~~~:-==~~~-=~~~~t=---:==~==~::~=-~=::~==-~===-===~~====-:~:=~=:-~-:::-Coefficient of Variation I 1.669 ! I 
.................................................................................................................................. _ ........................................................................... · ...... · .... ~ ........ · .......... ·· .... · .... · ........ 1 ............ • .. ·· .... · ...... · ...... · .................................................................................................................... · .................... · ...................... , .... , ...... , .......... ·1 .... , .. · ................................ . 

Skewness! 2.624 ! i 
.............................................................................................................................................................................................................................. L ...................................... J .... , ...................................................................................................................................................................................... _ ................................ .L ........................................ .. 

Relevant UCL Statistics .............. · ...... · .................... · .................. · ........................ Normafi5is'trib'uti'on-Tes'i· ........ · ............ -............ · ........ · ........ · ...... · ...... · .............. r .......................................... · ...................... · .... · .... Lognormaf"t5i·stri'bli'tio .. ii· .. Test .......... ·, ...... · .. · ........................ · .. · .......................... . 

Data not Normal at 5% Significance Level ! Data appear Lognormal at 5% Significance Level .................................................. _ ...................................................................................................................................................... · .. · .. · .. · .... · ...... · ............................ · ...... · .. l ...................... · ....................................... , .... , ................................................................................................................................................................................................... . 
....................................................................................................................................................................................................................................................................... J ............................................................................................. , ............................................................................................................................................................................ . 

Assuming Normal Distribution I Assuming Lognormal Distribution 

~-~~~~~-~~:~~:~~i~=~~~!~;~i~~~{~~~:-~~~-;~~~~_:~~~~~~~=:~~~~t~~~ii;~:l~ii~!f=~~~;ii 
95% Modified-t UCLI 0.0179) 99% Chebyshev (MVUE) UCL! 0.0416 ..................................................................................................................................................................................................................................................................... T ..................................................................................................................... _ ............................................................................ _ .................... L ........................................ . 

............................................................................... -.......................... · .................... · ...... ·j( .. sta·r"(b'fas .. corre·cts·dj']" ................ O':S·1·S .. ·r ...... · .. · ...... ·Data .. ·apps·a·r .. Garri'ma .. i5is·tiiiJuted .. ·a'i .. s·% .. ·Si{)'n·ifica·nce"Levei" .... · .... · ........ .. 

:.:: ... :::: ... ::: .. :.:::~ ......... ::: .... :.:::::.:: .... : .. ::.: ...... : ..... ::.~: .. ::.:,.: ....... : .. ::.:~ ...... :.: .... :: .. : ... :::: .... :: .. : .... :.: .. :::: .... ::~~::: .. :.: .. : .. ::::::!.~:~~~.:~~:~~:~'l'··::·::·: .. ·:·: .. :~·:·~:~·~?l'·: .. · .. :::·: .. ::·:· .. ::.: ... ::.: ....... :: .. : ... : .... : .... :: ..... ::: .... :::::::::::.: .. : ......... : ..... ::~ .. ~ .... ::.:: ... ::: ..... :::.: ... :.:::.::.: .. :.:::::::::: ..... ::::.: .. : ..... : ...... : ... :: ..... : .. : .. ::.:::.::.: ... :~.:.: .. ::::.:.:.: .... :.:: ... :.:::: ... :.:: .. : .. 
nu star 8.249 , 

:=:==-:-:--::::::=:::=~~£.~~~~~:~~~~~~~~~:~~F:_:2!~]::::-==::::~=::=:::::~:~~~~~~tr~:~~~j~S::::::::::::=l":''':'~:: .... ::.:::~-.~: ... :.: .... ::.: 
Adjusted Level of Significance

i 
0.01951 95% CLT UCL ( 0.016 

ll:::::.·::··:·:~~:?·:~?.~ .. ~~ Anderson-Darling Test Statistic! 0.64 I 95% Bootstrap-t UCL 0.0493 

.. · .. · ........ ·· .............. · .............................. · ........................ k·olmog·orov=·s·mj'rn·ov .. ~f'est .. siaiis'iicr· ...... · .... ·iJ':·2·32 .... r .................................. · .......................................... · ................ · .... ·95o/~ .. ·P .. e·rc·e·ntiie .. ·Bootstra·p .. 'LicCr .......... · .... o:·o·fi2 

................................ _ ............................................................................. _ ..... _ ................. -...... ~ .. --..... - .... -.................................. -.. -... R··· .. · .... ~····· .. ·· .. ·· .. · .. · .. ·,····· .. ·· .. ·-· .. · .. 1······· ......................................... -.... -................................................................................... _ ...... _ ...... _ ................. _ ............................. · .. · .. · .. ···· .. ~·i····· .. · .. -.. ·········-··· .. ············· 

. .... Kolmogorov-Smirnov 5% Critical Valuel 0.305 I 95% BeA Bootstrap UCL, 0.0188 
.......... , .... ·Data .. appe·a .. r .. G·a·mma .. i5is'ir'fbu·te·(j· .. ai·s·%· .. S·i'g·n·i·ftca·n·ce .. ·Levei" .. · .. · .......... T ............ · .. · ...... · .. · .................... · .................. · ........................ 95%· .. Che'by·sh·e·v('rV1·e·a·n; .. ·s'd)"U-c·LT ............ ·0':·0'2-9 .. .. 
.............................................................................................................. _ ............................................................................................... · ...... · .... r .. · ...... · .. · ............................ ·~ .................... · ............................................................................... , .......................................................................................... _ ........................... j .......................................... .. 
......................................................................................................... _ ........................................................................................................... I.. ..................................... J ....................................................................................... :?:.~~ ... ~ .. ~.=.?~.~ .. ~.=.~~.~ .. ~.~.~.' ... ~.~! ... ~~:..L ............... ?~?..~.~ .. . 

Assuming Gamma Distribution J 99% Chebyshev(Mean, Sd) UCLj 0.0558 

95% Adjusted Gamma UCL! 0.03131 
............................................................................................................................................................................................................... · ........ ·1 .......... · .... · .. · ........................ ·1 .............. · .. · .......... _ ......................................................................................................................................................................................... -t ......................................... .. 
...................................... _ ...................... _ .......................................................................... -...... -........................ _ ................................................ _t .... _ .... _ ............................... ~ .......... _ ................................................................................................................................................................................... _ .. -............................ i ........................................... . 

Potential UCL to Use Use 95% Approximate Gamma UCL! 0.0232 
. .. ....... . . .... ......... .. .. ... - .. .. .. _ ............. - • ••. ..... ... .y. . .. _. . - . .. ._. :. -- .... __ . .............. . . _ ... -. -.. . ..... . ......... ... . ... . .. .. ... -. _.-... .. ......... _-.. .. ~.. ...... . ............. .. 

Result or 112 SOL (molybdenum) 

.......................................................................................................... · ................ ·t~j'u·m'ber .. oi\jai·i·d .. ·s·a·m·piesT .............. 8· .. · .............. 1"' ..................................................................................................... · ........ N·u·m'ber .. of'LJ'n·i·que .. sa·m·P'ies .. , ............ · .. · .. S ..................... . 

............. , .................................................... __ .................... _ ..................... _ ......................................... _ ..... .,. ............................................................ j ...................... _ ............... ~.J ...... _ ............. _ ........................................ _ ........... _ .............................. _ ....................................... _ ..... _ ......................................... _ ............................. ~ ............ _ .. _ ....... _ ..... _ ........ _ . 

....................................................................................................... ·Raw .. Statistlcs· .. · .............. · ...... · .... · .................................................. · ............ · ........ r ........ · .. · .................. · .... · .................................. · .. "Lo·g:iia·n·sform·e'd"·S·tatl·s·tlcs ...... · ...... · .. · ................ · ............... , ........................... . 

1
[·: .... ~~··:~ .. :: .. : .. ::::: .. ·: 

Maximum! 0.6 I Maximum of Log Data! -0.511 

........... _ ........................................................................................................................................ _ ................................................................ \ ........................................... , ................................. _ ......................................................................................................................................................................................... , .......................................... .. 
Medianl 0.06 1 SD of log Datal 0.881 

.............................................................................................................................................................................................................................. 1 ............. -............................ 1 ................................................................................................ _ ............................................................................................................ --......... + ............ --, ....................... . 
SD! 0.191 i ! 

....................................... --................................................... --....................... _ ...................... _ .......................................................................... ) .. , ....................................... 4 ........ _ .......................................................................................................................................................................................... , .............. + ....................................... .. 
Coefficient of Variation I 1.312 ! i 

.......................................................................................... _ ...... --........ _ ................................ --................... ! , ! .......... S .. kewnessT .............. 2·:·4·6·f T ........................................... --.......................................................................................................................................................... ·T .......... · .......... · ...... , ...... · 



Relevant UCL Statistics 

Shapiro Wilk Test Statisticj 0.569 I Shapiro Wilk Test Statistic! 0.673 
.................................... -... _ ................ -............................................... -............................................................................................. -.. _.......... . .................. -...................... , ............... -... -........... -... _ .......... --............................................ --.... -................ -.. --............ -............................. -...• -.. --........ -................... .J. ........... -., ......................... . 

Shapiro Wilk Critical Value
l 

0.818 I Shapiro Wilk Critical Value! 0.818 
.... · ........ ·, .. · .............. ·Oata .. ·n·ot-·N·ormaT'at-S%·Slg-iliii'can·ce .. Level" .... ·' .... · .... · .. · .. · .. · .. · .... · .......... · .. r .......... · .. · ...... -· ................ ·'[)'ata· .. not .. Log·norm·af .. at"·S·% .. ·S·i'g·n·ifica·nce .. Levej'· .... · ........ · .... ·~ ...... · .. 

::~~:=:=~=~=:::::::=~~~;i;~~~;;~s~~~;,~:~=::--::~::~:~·~-~-==:l:==:~==:~·-==:=~~;~;n~~~;;~i·~;~~~;~;~~=-=:=::--.=~:--~= 
95% UCLs (Adjusted for Skewness) I 95% Chebyshev (MVUE) UCLj 0.306 

:.:'.':.":'::::::::':.:.':'::::.:'::':::.:':':':.::"':.::::.:::.':'::":~~::'~:.'.::::.:'.:":~:::::::"":':::'::·~_~·~~"~~!:~.~~~ .. ~~~~~!::~ .. ~:~.r::: .. ::.·:.::.:?:::~~:·::::··:lt·:==::=::----=:=:::-=~==~!~~~~fi:Y~~~~~(~~~~~~~r-=~~~= 
95% Modified-t UCL 0.283 99% Chebyshev (MVUE) UCL! 0.533 

...... · .................... · ...................... · ............................ · .... Gam·i1i-a-·o,isti'fb'utlon .. Tesi .. · ....... · .................. · ........ · ........ · ................ · ...... -.. · .... ·r .. · .. · .. · .... · .... · ...... · ...... · .... -· .. -·· ............ , .. · .. · ............ ·· ............ · .. b~ita .. 'Disiribuii'o·n .............. · ........ · .. · .. · ...... · ...... -· .......................... -........................ -. 

.............................. , .................. _ .......................................................... _ .... _ .............. _ ................ _ ....................................... , .................... , ............. _ ........ _ ................ _ ............ !..-............................................ -.............. _ ............................................. -.. -........................ _ .... , ............ , ................................ -................................. -.... -........................... .. 
k star (bias corrected) I 0.8571 Data do not follow a Discernable Distribution (0.05) 

............... -......................................................................................... _ .................................................................................................. · .......... r .................. ·-· .... ·-· .......... ·i .. · ...... · .. · .. · ...... · .............................................................................................................. -..................................................... -............................................. --......................... .. 
nu staq 13.71 I 

........ .... ....... -...................... Ap'p'rox}mate C'ili"S'quan3\iaiu's'(os)1' "-6'.3'72"1'" . ... ...... ........ . ....... '~j'o'npa"ram'etric" Stati·stics· .... ................................... -........... -

':~:'.'.:' :' .. :'::: ... : ..... :.: .... ::.:::: ........ : .. : .... :.: ·::·::.:·:··.·:·.~~~:~~~~~.:~~~~.I~·.~.~:~.~:~:~~~ic~.n·~~.I·.·.· ".: .. o:.~·~:~~l·-.. '.:'-':.": ... : ........... _-:: .. ~ ... ' ".::: ... ::'.'~.' .. ' : .... ~~ .. ~ .. ~ ....... : ................ ~ .. : .... :~~~-:~~ ~·.u~~~r·:.·~:. ~?~~~.~ .. 
Adjusted Chi Sqyare Value

l 
5.162 I 95% Jackknife UCLi 0.274 

............................................................ -....................................... -...... _-..... -........................ -........................ --.......... , ................................... 1 ............... -.......................... 1 .................................. _ ........ -.... -............................ _ .............. _ .................... -............................................................................. _ ......................... , ........................................... . 
I 95% Standard Bootstrap UCLI 0.25 ..................................... -............................................... -........ · .. Anderson~'[)a·rjTn .. g .. Tes't .. s·taiisiicl .................. 1 .. :·~i'6 ........ 1"' ............................................. -..... -................ , ................ · ........ · .. · .... · ............. · .. · .. -...... · .... S5·% .... B·o·otstra .. p-~t-U·CCr ........ · .... j~2·99 .. .. 

.... · .. · .......... · .. · .......... · ...... · .. · ...... · .... · .. · ...... · .. · .. ·_ .... · .......... K·oi·mog·o·rov·~S·mfrnov·Tes't .. Siaiisiicr .. · ............ 6:·4'O·s .... r ............ -.......... · ............ · .... , .. -............ · .. ·· ...... · .... · .. · ........ · .. · .. · ...... s5% .. ·p·e·rce·ntli'e .. Bootstra·p .. ·u·cL·1 ................ ·0':·263'" 

.... · ...... · .............. · .... · .... · ...... · .. · ...... ·-............ · .. · .. 'Ko .. imog·o·rov=·sm'irn·o·v .. 5o~ .. ·cr'iiic·a'j"vaiu·et ...... · .. · ...... b~·3-............. , ......................................... -.................................................... · ........ · ............ S·5·O/~ .. ·B·CA .. Boo'tst-ra·p .. ·ucLj" .............. ·'6j2s .... · 

.. -.................................................................................................. -........ -...................................... _ ................................. _ ....... _ ..................... ~ ....... J ........................................... J ..... _ ...........• -....................... _ ............................................... _ .. _ ..................... _ .................. _ ............................... _ ................................................. ..! •.• _ •..•..••.•.• M •••••••••••••••••••••••••• 

-----~~~.~o:~-"-rn~~~i~~~~-~~·~~-~!~~!~~~-""'-~FI--_ .. _t-------· .. ---------9;~~~~~~~~~~~~::~l-~~H-~~~~8--
-----:~:~~:=:=~"-~~~~~~:;i~~~~1~~~:~.~~~=~;;I:--:=:===.~_====::~=~=:~~~~=~~~~~~~~~i~~~::s.:~:_u~c~' 0.818 

.................................................. _ ....................................................... _ ............................... _ ....................................................................... · .... t ...... · ........................ · .......... l.. .......... · ...... · .. ·- .. ·--...... · .. -.............................. -........................................................................................................................................ -...... _ .. +.. .. .. _ ..... -....................... .. 
95% Adjusted Gamma UCL i 0.387 I ! 

.................................................................. - ... _ .......... -...................... -.............................................................................................................. 1-.......... -................ _ ........... 1" .... -. __ .................................................................................................................................. -........ ---...................... -...................................... ( ........................ -.. --........ . 

............................................................................................................... _ ..................... _ ................. -............ -.... -........ -..................................... 1... ............ -.......................... 1.. ......................................... -.... -..... -............................................................. -.......................... _ ........................................................... -.......... 1... ....................................... .. 
Potential UCL to Use 1 Use 95% Chebyshev (Mean, Sd) UCL! 0.44 

............................................................ _ ........................................ _ ........ _ .. _ ............................ _ .... _ .............................................................................................................. _ ... 1... ......................................... _ .... _ .......... __ .................................................... _ .......................... _ .................................................. _ ......... _ ........... .L ................ _ ....................... . 

General Statistics 
........................................ -............................ -................................... --........ f~j'u-m't;er·of'\jaj'j'd .. ·S·a·m·piesT·· .... · ...... 8· .. · .... · .... · ...... ·r ........ ·-........ · .. · .... · .............. · ...... · .............. · ............ · ........ -...................... N·u·m'be·r .. of''LJ'nique· Sanlp'j'es l' -... 8 ........ .. 
............................................................................................................... _ ................................. _ .............................................. _ .......................... ..! ................................... _ .... _j ...... _ ................ _ ...................................................... _ .. _ ...................................................... _ .................................................... , ................ _ ....... _.1.. ........... _ ....................... .. 

Raw Statistics Log-transformed Statistics ........................................................... -.......... -...................... _ .. · .... · .... ·-.. ·-· .... · .. ·· .. ·· .. · .. · .... -...... · .. -...... -...... · .. · ........ M'i'n·i·m·u·mr ...... -.. ·1·ij-.. · ...... · ... -.... -... .. , ............... · ................ · .................................. · .. ·· .. ·· .... · .... MTn'i'm·lJ'm .. ofTo·g .. ·o,a'ta·r .............. ·i:s·1· ........ .. 
...... -...................................................................... -...... -........................ -.............. -.......... -................................................................................. ~....................................... .. .... -... ..... .. ... ............ .. .... . . ..... .... . ....... ........... . .............. · .... ·· .... · .. ·· .. -r·· .-.............. _. 

Maximum I 20.6 ! Maximum of Log Data i 3.025 

Median 1 16.65 I SD of log Data 1 0.193 
................................................................................................................ -.......................... -................. -................ -...... _ ... -............................... -1 .......................................... ..1 ............. , ....................................................................... , .............. -............................ - ................................................................. -....................... ~ ......................... -................ . 

SD i 309! I ! . i I ................................................................... -......... -............................... _ ........................................ -...... -.......................................................... '1'-....... -................... -.......... 11 ............................. -.................................................................................... -....................................... · ............................... · ........................... 1 ........................ · ............... -.. 
Coefficient of Variation i 0.189, i .......... -.................... -...... -............................. -............................ · ........ -...... · .. ·-· ...... · ...... · .. -........ ·· .. · .... · .......... ·Sk'e\\iness-r-.... · .. ~(i0427· .... ·J'· .. · ........ · .......... -.... -........ · ...... · .... -........................................................................................... --.. · ...... · ...... -· .. · .. -· ...... · .......... · ...... · ........ · .... 1 .. · ...... · ...... · .. -...................... . 

.................................................. _ .......................... ~ ... _ ... _._ ............................................. _ .. _ ................. _ ....... " ................ _ .......... _ ......................... .t ...................................... _ ... _ ... _ .... __ ........ _ ... _ ................... _................................................................ .. .......................... _ ........... _ ................ _.. .. ..................... _ ............ ~ ....... _ ............ ~ .......... _ ......... . 

Relevant UCL Statistics 



................. , ......................................... ·······,···· .. · .. ·······Gamma···ols"i'r:iij·utlon···Tes"i .. ··, .......................................................................................................................................... ········· .. ········ .. ······ .. · .. · .. ··Da·ia .. ·bls·irlbu"i'io·n·· .......................................................................... ,._ .............. ,.-

.............. , ............................ _ ...................................................... · ............ · .. ·· ................ ··k .. star: .. ('t>'ias .. corre·cted) .............. 1'9·:·56 .... · .......................... · .... · .............. ·6ata .. ·a·ppea·r .. No·rmaf'ai'S·% .. ·s·j·g·n'i'flca·nce .. Levef ............................ · ............ .. 

::::.~::.: ..... :::.:.:.:~ .. :~:.:~~:.:.:::: .. :.::: .... : .. :.:~:.::.: .. ::::: .. ::.:.:::: .. ::~.:: .. : .. :.: .. ::~~ .. : .... :::: .... ::.~:::: ... ~.: .. : ... ::.: ... ::':.:.::.:,.: .. ::.:::::!~:~~~ .... ~~~~ :·::: .. ·:: .. :~·:~~·~~~:~·~·!I .. :·:· .... ·: .. :· .. :· .. ·:·: .. ~::·:~~.:.::.:: ... :: .. ~.~ ...... : .. :.::.:.::: .... : .. ::.~~.: .. :: ... : ..... :::.:::::::~ .... ~::::: .... :.::.:::: .. :~: .... ~.:~::::.:.::.,: ... ::::::: ..... :: .. : ..... ::::~:: .. ::: .... : .. ::.::.:::.: ... : ... :: .... : .. ::~::: .. :::::.:: ...... : 
nu star 312.9 

...... · ...... · .. , ........ · .................. · .... · ................ · .............. Ap·p·rox·j'm·aie .. ·C'hi .. ·Squa·re·vai'uS .. r05')r ...... 2·72·:·9 .............. I· .............. · .......................... · .................................... · ...... Nonparametrlc··siB·ilstj·c·s· .. · ...... · .... · .. · .......................... · .... · .. · .............. · ............. . 

::::~==:::::=:~::::=~==:~:~~ii[1~~:~~~~fa~~~~~er-~:~~::::=::::~-:~:=:==::::===:~:~~=====9~~j~~~:~~~F~;1~::: 
· ..................................................................................... ,... ....................... . ................ ! .................................... " ...................... , ................ , .............................................................. . 

· -------- --- --------Andersoil-Darllng -1' estSt.t;si( ----6:36:f t -. -- ----. ---- ---- . ---9:~~~~~~rdB:~~:::~~~1 . ~-::~~ -. 
.. . .. , ...................... " ...... "Andersoii:b'a·rling"·S%"Cri'tica·j vail.' o.i1tff" .................................................... , .... · .......... ·g·S%· .. ·Haiii .. Boolstra·p .. U'cLj··· ·1·7:'8·9 .. · .. ·· 
· ................... -........... - ............... 'Koimo'gorov::S"mi'rn'ov"Te~£Stati'Stic ........... '0':2"1"8" r ..................................................................... ~}'"5%··Perc·eiiti·le .. ·Bootsirap "uci .... '1''7:9'6' .... .. 

.... :.: ... :.:.:: .. :.:: .. : .. : .. ::.: ... :.: .... ::.: .. : ... : ... ~ .. ~.:·:.·~~~~~~.~~.~~.~~~~i:~.~.~.~· .. ~:~: .. ~~~·~~~.~.j .. y:~.~.~:~:L~·:.·:·:.::.·.?::·~·~~ .. :.lli·.:.: .. ·: .. :~: .. : ........ : ............... : ............ : .. : ....... : .. : ... :.:::.:.~ .. :.:.:: .. : ...... : ........ : .. : .. : ..... ~:~~~: .. ~~~.:~.~.~.~~~~.~.~:.~:~:~.L: ....... : .. ~ .. ?:~=f.: .... · .. 
Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCLI 21.09 

Assuming Gamma Distribution I 99% Chebyshev(Mean, Sd) UCLj 27.2 

~~:~=~~~~--~~~-~~~:~~~~t~~~~~~~~~~~~j~=~~-;~ll~=~~~~-~~~-_~~~~~=~;-~~_~-~_~~~~~;~~~~I:~~~~== 
Potential UCL to Use Use 95% Student's-t UCLj 18.4 

................ _ ................................................................................................................................................................................................................... _ .................................. .1.. ........................................................................................................................................... _ .............................................................................. L ....................................... .. 

Result or 1/2 SDL (pyrene) 
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Relevant UCL Statistics 
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k star (bias corrected)! 3.283 1 Data Follow Appr. Gamma Distribution at 5% Significance Level 
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! ! ! ... , .......... , ..... , ................................................................ ko'lmo~io·rov=·Sm'frnov·Tesi'siatfstfcT .. ··· .. · ...... 0':279 .... r ............. no .. '.no ................................ nono ........... , .................. , .... · .. 9S% .. 'P·e·rce'iitife .. 'soo·tstiip .. ··U'cLr .. ·no ...... · .. oji1'9' .. 

.......................... nono· .. ··· .. · .. ·· .. ······· .. · .... ·· .... "' .. 'Kolmo{i'o·rov=·smirn·ov"S%·'·c·ri'i'i'c·af\jai'uet""'·'''''''··'Q':·2'9S .... l· .. · .... '· .. ·· .. ··, .. ··-,··· .. ····, .. ,,·, .. , .. , .. · .. ,', .. no .. , ... ,',nono ...... " .. , ................ no·· ....... · .... ,g·S% .. ·S·CA .. ·So·otstrap·UCCl· .. · ...... ·· .. · .. 0':·cff9'1· 

.. , .......... , .. , .. 'no·· ...... · .. · ...... , ................. · .. , .... , .... , ........ · ... ·· ..................... _ ....................................... , ....................................................... , ............. J ......................................................................................................................................................................... _ ..................................................................................... l .............. , .... · .. · ......... · .. · .... ·· 
Data follow Appr. Gamma Distri bution at 5% Significance Level I 95% Chebyshev(Mean, Sd) UClI 0.026 

Assuming Gamma Distribution i 99% Chebyshev(Mean, Sd) ucq 0.0404 

........................................................... -..................................... -................................ · ...... · ........ ····.··· .......... · .. · .. no.· ... · ..... ·.· ...... ··.· .. · ............... .,.. ....................................... ]1... ..................................................................................................................... _ ................................................................................................ "1" ....................................... .. 
95% Adjusted Gamma UCLI 0.023 I 

.. R.esu.ii.or ... 1i2 ... s6C(s'i'ron"ii"lJ.my" ................ -.......... _ .......................... _ ... -........... " .................................................... " ................................. " ...................................................................................................................................... ou •••• ou,,· ••••• ou •••••••••••• ou ....... ou ••• " .... " ........ "" ............................. .. 

General Statistics 

•• •• •• ... ·ou.ou ••••••••• • •••••• • •••••• • .... • ••••• " •• • •••••• ••••••••••••••••• .... ····,,· .. ·······R·aw·siaiis·tfc·s····· ...................... "."." .. " .. , .............. " ............... _ .. ········ .. ·· .. T .. · .. ·········· .. · .. ············· .. ····· .. ··· .... ··Tc)"g=tran·sfo·rm·eci"S·tati·sti·cs .. "·························· .. · .. ····ou .............. _ ••• •••••••••••• •• ••••••• 

I 

Maximum! 181 I Maximum of Log Data! 5.198 

-~::=::~:-~~-~~--~~:~~~::=~~~-~:~~=:~:==::--::=~~:i~g!~~::~l!:~==::~~==::==~~=~=::~=-~::::-~:-:~~~;:~~f~~~'lF:-~;:~5: 
Coefficient of Variation I 0.404 

.............................. -. ....... .... • .... - -"" H ............ , "" "S'kewness'l'''' ······1···············r··· ... " ................. .......... ... .... . H •• ••• .......... • ............... " .............. f'" 
........................ __ .................... " ........ _ ...... _. ___ ....................................... _ ....... _ ................ _ ..................................... _ .. _ ....... __ ..... _ ... _ .................. t ............. _ .................... _ ..... .: .................................... _ .................................................................................................................................................. _ ........................................ t ................... ~ ..................... . 

Relevant UCL Statistics 

Shapiro Wilk Test Statistic 0.889 ! Shapiro Wilk Test Statistic! 0.93 
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Data appear Normal at 5% Significance Level I Data appear Lognormal at 5% Significance Level 

...................................................................... _ ...... _ ................. -... __ ........ _ ............... _ ........................ _ .................. _ ...................................................... 1 ..................................................... _ .................................................................................. _ .... _ ....... _ ..... _ ............................................................................................. -............ . 
Assuming Normal Distribution ! Assuming Lognormal Distribution 

............................... 0. .............................................. 0. ....... 0..0. ......................... 0. .... 0. ... 0. ........ 0.0. ....... 0. .. 0. ....... 0. ........ , .... 0.0.0..0. ...... 0. .... 0. .............. , ................. 0. .................. u .. ulu ................................................................ 0. .. 0. .......................... 0. ........ 0. ........... _ ....... 0. ............... , .......... 0. ....... 0. ........................... u .. uu ........ y ....... u .............................. u 
95% Student's-t UCL, 131,6 ! 95% H-UCL I 142.7 

·0.··0.····0. .. ··· ... ·················0.··0.··0.······ .. 0.'-95·% .. "Uc"Ls .. (Adj"us"led··for·S·kewn·essY'···u.u .... , ............... u······· .. ··· .... -· .... r .... ·······················u ........ 0. ...... " ............ "." ............. " .......... " .......... ·9S%···c"heb·ys·hev·""(M\iLiErCfcLf·····1··6-4':·1· .. ······ ..... .. 
... 0. ............................. , .................................... 0. .......................................... ···· .. ····9·5·O/~ .. Adju·sied:CLT"··uciT·····1":3"3:·5········0.'1" .................................. 0.0. ..... 0.0. ................. "u ........ u .......... u···97:·S·o/~u·6hebys·hevu"(MVUErCfc·c1"····· .. 19·0':·S .. ···u ...... . 

-~===~=~:=::.~:~:~~::=:~-::---::-=~:=~~:~CJif~~~~~~~::2:i~~=:=r=:===:==:===:::~~~~~~~~~~~~~~~~~t::~~.~==: 
...... " ............. _ .. _ ................................... ··········G·am·iTl"a···6isiri·t)·utlon·Tes"i"-·········· .. ·· ..................... -............... ···· .. ······ .... -lu ... -... -............. _ ........................... ··· .. ···-··· .. ·······----6a·ta···6isiri"ilu"iio·ii .... u ... u ............ 0. ........... 0. ................................... _ ... 0. ............ . 

...... _ ............................................. 0. .... ·· .. k·-sta·r··(hias···co .. rre·ctedyr········· .... ·~f946 .. ··r····· ······· .. ··············_· .. i5"aia···appear"Normaf·at···5·%-·Slg·n'j·fi"ca·n"ceu·Cevef··· ................................. .. 



1.· ..• ·.- -.,,-,:·k" -";"·(":~,;;~;I-nc._- --· .. -·ll·n<:-'····--·I~~L:> l>··-····_';"'!,,·:.--t;) . <-

." .- .- -.~"'.-'>:: 'Th:~t~'~t~rlir~ci.94 t'--
, I 

_n _____ • _________ • ___________ • _____ ._. ________ ------------.-.------.-----.-------.--------.-------.-----.--.---.-.----.---.---.nu.sta.rr--------7~j":.1.~r---.r---.-.--.-----------.------.---.--.-----------------.---.----.-.----... -.--------.---.-.-----------------.-----------------.-.---------------.-------.---._.---.. -------.------.-.-----.-.---------.-.--------.------

.---.--.-.---.. -----------------------.. -----------.--------------.-----.---·Ap·proxi'ili-a-te···ChT·Sq-ua·re--vafus .. ·(:·os)T------"'--s·g·:·Ei"S--······r·------------··---------·-----····-------_·----·--······-···NiJ"n·paramet-rlc--Statistlcs--·--------·--·-----·---···----.----.. ----.. --.. ---.-----.-----.--.----.--. 
! • 

Adjusted Chi Square Value! 55.38 1 95% Jackknife UCLI 131.6 
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Median I 32.65 SD of log Data 1 0.286 
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Coefficient of Variation i 0.268 ! 
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95% UCLs (Adjusted for Skewness) I 95% Chebyshev (MVUE) UCLj 43.33 

:.:~::: .. ::: .. :.:~~~::~::::~:.: .. ::::.::.: .. :.::: ... ::.::::::::::~ .. :.: ..... ::.--:.::.:.:::.: ... :::::::~.::: .. :: .. ::.:.:~.~~~~:~~}.~~~~~~=~~~ .. :~.~~~l':.:: ....... ~:~:::~:~ .... :.:.:11' .. :··::· .. :· .. :::·:·:: .. ::·::· .... :: .. ·:·::··:: .. :·:·::· .... ··.: ... :::: .... : .. ::: .... -.::.:::::~ ... ~?:::~~~~::~~:~~~?~~~-~~::·~:~~·~·~? .. ·~:~:~r:·: .. ·::::~·~:~?.~:·:~:::·: 
95% Modified-t UCLI 35.34 99% Chebyshev (MVUE) UCLI 60.37 

... __ . __ . ____ ... __ . ______ .......... ___ .. __ . _____________ .... _ ...... ___________ .. __ . __ ... __ ......... __ .. ____ .. ____ .. ___ .. __ ......... _ .. ___ .... __ ... __ ................ __ .. ____ .. ________ ....... ____ .... _ .. __ .... __ . __ . __ L ... ______ .... __ ..... ____ ..... __ ..... __ .~--------.----.. ----... __ .. __ .... __ ............ __ . __________ ._. __ . ___ . ____ ... __ ....... ____ .. ___ ........ __ .. ______ ... __ ... ______ . ______ .. __ . ___ ._ .... ___ . ____ .. __ . __ ... __ ._ .. _____ ... _ .. ________________ .. __ ... .1.. __ ...... __ ...... __ ....... ____ ..... __ • __ .. . 

I 
----...... ----------.. --........ --.. --.......... ----............ -----.. --........................ --...... --...... ----.. --..... --.-......... --.. ---................ -----.-............. -...... ----.--... --..... -...... --..... ----.... ------....... --... -.... --.. J-.--.--.. ---... -.--.... ---..... ------... -------.... --..... -..... --.... -.... --.... --.. ----------........ ---.... --.---.... -.... -----.. -.... -.. ----................ --.......... --......... ----.. ------.... --............. --.. --...... -.-...... --.... . 

Gamma Distribution Test ! Data Distribution 

Theta Star! 3.222 I 

... -.. -.-.. --------...... ------... ----.. --.. --.............. --.... --... --... ---.......... -.... -------· .... --.. · .. · .. ----------· .. --.. · .. · .. · .. --.. · .. ---.. --·--.. --------· .. -·--n·u .. s·tart----1-49-.... --------·-f--.... ----------.......... ---.. · .. -----.... -----· .... ·----.. -.. ----........ -----........ -----.... -----.. ---.-...... ---.. -----.. --.............. -- .. --.................. ----.. -......... -.. ----.. ---....... --.......... --............... -..... '''''' 

.... ---------· .... --· .. -----·-·-.... --------........ · .......... --...... ·----A-p·p·roxi·maie-·chj .. ·s·qua·re· .. vai'us· .. (~osyl--· .... 1-2T:·8--.. ------t" .. -.. ·-· .. ----.... ----.. ----.. ---- .. · .. --.. ----.. · .. · ...... -.. -· ...... · ...... Ntinpa--rametric--Statis'tfc·s ...... --· .. -- .... · ...... ··· .. · .... -- .... · .... -----·-.. -.. -.. --· ........ --.. --.. 

-----.. --.. -- .. ------.. -... ----...... --.. ------..... -.--.-.-----.- ... --.. --.-.. ---...... -·AcUu·ste·ci"L'eve'i"of"s·j·g·nifica·n·cs .. r-------.. --·6:·of95r .... ---.. ------.... ·--.... · .. -.... --·------· .. · .... ----.......... · .. --...... -----·-.... -----.. -·------·---.. ·-.. · .. ·-.. · .. ·-.... --.... -.. ··-SS%·-c-Cf .. ·Lic-Cr .. ·----3·4jiii-·--.. 
--.... ---.. ------.... --------.-.... --..... --.... --... --.. ------.--..... -.. ------... ---.----------.. --------..... ------.. --... -.. --....... -----.... ---...... --.. ----........ 1' .... -..... --.------.... --.--.............. ,------............... ----... --........................... --....... --... ----.-.-- ......... -.-.--.-....... --.... ---.. -- -.---.... -.. --- ....... _ ........ --.-.... --.---.. -------.... --... ----.. - ....... --.+ .. ----------.. --..... -.-----... ---... -

Adjusted Chi Square Valuel 115.5 ! 95% Jackknife UCLI 35.38 



..;.~;.~·~J;,:~;~~~~f~'pt:>u:i.l· .'~,. :;:··':~.:.gF ". :il:,·:i~·:·:·:~tud·i·f ~-i_ ... J '::'c:t;r~~t:;fc::H :~i\~:·:';:;:.:'··~ .. :,I;jL~~~Jzl~l·~~ -::,.-::'. ." .:i 

! I 95% Standard Bootstrap UCLi' 34.35 
............................................................................................................................................................................... -........................ ~ .......................................... 1 .................................................... _ ....................................................................................... _ ................................... u ....................... _ •••••••••••••••••••••••••••••• 

Anderson-Darling Test Statistic I 0.516 i 95% Bootstrap-t UCL , 35.38 

Kolmogorov-Smirnov Test Statistic I 0.284 ! 95% Percentile Bootstrap UCL! 34.31 ..... u ..... uu ...................................................................................... _ ............................... _ ......................................... _ .................... j ........................................... r ............................... u ............................................................................. _ ............................................... _ ...... _ ..................................... ] ...................................... .. 
Kolmogorov-Smirnov 5% Critical Value 0.294 I 95% BCA Bootstrap UCL! 34.31 

.................................................................................................... _ ................................ _ ......................................................................... _ ...... _ .......................... ~ ............. _ ............................................................................... u .............................. _ .......... _ ............ -.-..... ---.................. -l. ................................. . 
Data appear Gamma Distributed at 5% Significance Level 1 95% Chebyshev(Mean, Sd) UCLj 42.38 

=~=::~::::::=:=::=:==::::::=::==~=:=:=:::~=~-=L:=::-:=:l==:==~==::=:~~~~=~~~~~~~~-;;-~~~~:~~11·::·.· .. : .... ~~::·~~: .. :·:.:': 
Assuming Gamma Distribution I 99% Chebyshev(Mean, Sd) UCL 58.27 

: .... ::: ... :.:.:::::: ... :::::::::.::~::: .... :.:::: ....... ::::: .. :::.: ... ::::::~-.::::.:.:.::.:.:.::~:~~: .. ~~~.~?~:~:~~~~:·:~~~~~~·~:~ .. ~·!I .. ·::· .. ::::·~·~::?:·:: .. ::·: .... t· .. :::: .. : .... : ......... :.:: ...... :: .. : .... :: .. : .. : .... : .. : ... ::.:.: .. ::.:: .. :: ... : .. : ..... :::.:::.: .. ::::::.:::.: .. ::.: .. :: .. ::.: ........ :.:.::::::.::.::::::.:.::: ... :.:.: .. :.:: .. :::: .. :::::.: .... ::.:.:·:::·::.::::::t:·:.::.::: .. :::·::.: ... :.::::·: .. :: .. ::::: 
95% Adjusted Gamma UCL 38.68 i I 

_~~=_:===~==::=:_:::~~~~~~~~~~~~~~=====~===~~E=====::====:=~~==-:~~~~~;~~;~~~~~~:~~~t=i~=: 
..................................................................................................... -............. ----...... -.... -.. -..................................................... · ...... · .... · .......... ·Generai"·Stailstlcs .. · .. · .. ·--· .... ·-· .. · .. · .... · ................................................................................................................................................. -.... -....................................... .. 

................................ -............................ -.............. -............... · .. · .... Raw .. ·St8·ils'ii'cs .. ·-.... · .. · .... · .... ·-............ · .... · .......... · .. ·· .. · .... · .... · ...... · ............ ·-.. · .. ·r· .. ··· .......... ··· .............. ···_ .................................. Lo·g=tra·nsfo·rrrl'e·,fS·tati'stlcs ........................................................... -................ .. 

:.:.:: .. : ..... :.:.:::: .. ::::::::.:: .... :.:.::::.::.::: ... :: ...... :.: ..... :.: .. :.:.:.:.: .. :::::::::.~: .. :: .. ~:::: ...... : .... : .. ::.::·:.:: .. ::::· .. :: .. ·: ........ ·:::·.::: .. · .. : .. : .... ::~:i:~:~~·~·~:l:::.::·.:: .. :~:~:::~.::: .... ·:]::: .. ·:: .. ·: .. :::·:::.::'::.:.:::.':'.:::::::'::.:::::::''':::::.::.':''::~::'': ..... :::.::: ... :::: .... : ... :.:.: .... :::.:.::::.:.: .... :.:~:~~:i~:~:~:::~~:.~~~ .. :~·~·t.~I·.:: .. :: .. :: .. ·~·:.~:~~·::.·:: 
Maximum 27.4 Maximum of Log Data I 3.311 

:=~======~==~~~:~:::==:=~~=~=::~=~~==~~=:::~r?~I~:~==:=:~:=====~=:==:==:::=:::~:::::==f=~~=~=E=~~-~:_ Coefficient of Variation I 0.188 I ......................................................................................................... · __ .. · .. ·· .... · ............ · .. · .... · ........ · .................... S·k'ew·nessT ................ 0:-<).7961 ................................. _ ........................................................................................................................ _ .......................... · ...... · .... · .. · .......... · ...... ·T .......................... · .............. · 
....................................... _ .............. _ .. _ .......................... _ .... ~ ... _ ............... ~ .. ... _ ............... _ .... _ ..•.........................•................................................ 1 .......................... _ ........................... _ ..................... __ .................................................................................................................................................................................. J ............ . 

Relevant UCL Statistics 

:=:=::~:::=::=====:::=:=:==~!::~~:;~:~~~~~~~~F=:~:i~~::F==:=::====::=:==:::===:~:~;~~~~~~~~~~~F=~~:~~:: 
•••••••••• ~ .......................................... _ • ..................................................... __ •• _ ......................... ___ ••••• _. __ ............................................................................................................ { •••••••••• _ •••• _ •••• M •• M •••••••••• __ •• _ •• __ •••• _ ••••••••••••••• _._ ••••••• • ••• _ ••••••••••••••••••• • •••••• M ................................................................................••••••••••••••••••••• _ •••• ~ ••••••• _ ••••••••••••••••••••••••• _ •••••••• 

Data appear Normal at 5% Significance Level i Data appear Lognormal at 5% Significance Level .............................................................................................................. _ ..................... __ ............................................................................................................... _ ....... _ ... + ........................................................................................................................................................................ _ ...................................................................................... .. 
........................................................................................................... _ .............................. _ ..................................................................................................................... .1.. ........ _ ................................................................................................................................... _ ............................................................................................................... . 

Assuming Normal Distribution I Assuming Lognormal Distribution 

95% UCLs (Adjusted for Skewness) I 95% Chebyshev (MVUE) UCLi 28.24 

:=:::=:~~~:=:===::~~~=~==~~~~~~~;~~~~E:~;l:~:::-=~~=~=:=~-::=::~:=i;~~~~~;~~I~~~~;f~~~E~;~E 
i 

................... , ....... , .... " .................................................................. _ .... · .. · .......... _ .. 'i( .. sta·r .. 'hias··correctedjr ...... · .. 2C)':·O'S· .. · .. ·T· .......... · ...... · __ .... -.......... Oata .. appea·r .. No·rm·a'j' .. a-i·s·% .. ·S·I{i'n'ifica·nce .. Leve'j"· .............. · .. · .... _· ................ .. 
.. -...................................................................................................................... _ .. _ ....................................................... _ .... -............... + ......................................... \ .......................................................................... _ ................................................................................... _ .................................... _ ..................... -............................ .. 

. Theta Star

l 
1.089 I 

:.::::.: ... :.::.:.:.::::::.:::::~~::::::~:::::.:::~.:.~:::.~:::.:~~~ ..... :: .. :.:.:::.::~:.:::~:.::.:.::.~~:~ .. ::::.: .. :~.: .. ::::::.:::: .. :~:.~:: .. :: .. :: .. ~:~ .. ::.:::: ... ~:~::~~~:~,·~ .. :-.~~~:?::·~:·:-.:::·:: .. 'l[:·::·:·:·:::·-.: .. :: .. "::.::.:.:'''::':'':::-'-':''::':::::::'::'':''::::':.::.:::.:.::.:::.:: ..... ::.::.::.::.: .. : .. : ... -.:.: .. :.:: ... ~:::.:::::.::.::.:::'.'::.::.:.::~.:::.::":':"'.:.':'.:~~''''':'' .. :: .. :.: ..... ~ .. :::::: ... :::::.: .. ::::::: ... ::: .. :. 
Approximate Chi Square Value (.05)! 280.3 . Nonparametric Statistics 

Adjusted Chi Square Valuel 270.7 I 95% Jackknife UCL! 24.58 ................................ _ ..... _ ................................................................... -............................ _ .............. -.......................................................... · .. r ...... · .......... · .. · .. · .... · .......... ·, ...... · ........ -..... -..................................................................................................................................................................... , .................... ! ......................................... . I! 95% Standard Bootstrap UCL I 24.07 .................................................................. _ .............................................................................................................................. · .............. ·l .. ··· .......... · .............. ·_·_, .. · .......... · .. · ........ · .... ·_ .. · ............................................................................ _ .................. _ ............ _ .. _ ..... _ ............................................ ; ......................................... .. 
Anderson-Darling Test Statistic! 0.392 I 95% Bootstrap-t UCLI 24.63 

............................................................................................................... _ ..... _ ................ _ ... _ .. _ ............ _ ................................................... -......... ~ ...... -... -... -..... -... -........ -... -.+ ..... ~ ..... -.... _.-.. _ ........ -_ ...... -................. _ ............... ,,-.... ~ ............................................... _ ................................... -......... _ ... ································i··~··-··-···--······· -... _._ ............ . 
. Anderson-Darling 5% Critical Valuel 0.716 I 95% Hall's Bootstrap UCL! 23.78 

· .................. · .... -...... -· ........ · .. · .............................. · .. · .... Koimo~io·rov:Sm'fr·n·ov .. Test .. Stati's'iicT .. · .. · ........ C)':·222 .. T· ........ ·· ...... · .. · .... _ .... · .... · ........ · ............ · .... · .. _ .... · .............. ·S5%· .. Pe·rc·en .. ii'ie .. ·Boc)tstra·p .. 'LicLT .... · .. ·"2~f1 .............. · 
...................... _ .......................................... _ ....................... _ ......... __ ............................................................................... _ ................. 1... ........................ _ ............. .1 .................. _ ............................................................... _ .................................................................................. _ ..................................... L. ................................. _ .... . 

Kolmogorov-Smirnov 5% Critical Value! 0.294 I 95% BCA Bootstrap UCL! 24.23 
! I ; 



·R·e·su·i'i .. o·r .. ·1i~rsDC·(zi·ncf .......... · ...... ·=·· ................................... -................................................................................................................................................................................................................................................................................................................... _ ............................................................. . 

....................................................... _ .......................... _ ............................................................................................ _ ........................................... · ...... ·Genera'j"·Statlstics-.... ·· .. · ........................................................................................................................................ _ .... _ .................................... _ .......................... .. 

.............................................................. ····· .. · .. ········ .. ···· .. ·· .. ·_····· .. Raw··Sta·iis'iics······ ............................................................................................... "1"' •..•.....•.•..•.•.•. •···• .. • .... ··•· .. ······ .. •···•··• .. ······················To·g-~tra·n·sfo·rn,.e·d···s·taii·stic·s· .. ·· .. ·············· .............. -.... _ .................................... . 

...................................................................................................................................................... _ .................................................................... .,.. ............................................................................................................................................................................................................... ···· .. ················ .. · .. ·························· .. ·1 ......................................... .. 
Minimum I 38.2 Minimum of Log Data 3.643 

............................................................... _ .................................................................................................................................................... · .... ··I ...... · .................................. ................ _ ................................................................................................................................................................................................ ·_· ...... r .................................... · .. .. 
~ • Maximum 999 Maximum of Log Data I 6.907 

~~~~~~~~~~~~-~=:~~~~~~~~~~~~~~~I--;;~;~~l~-:~~~:=~~~~~~:-~~=~-~~:~~~~:~~!~li~~~!·: 
Coefficient of Variation I 1.227 

................ _ .................................................................................................................... _ ........................................................................ · .... ·Relev~intTjcL .. Sta-ti'sti"c·s· ........................................................................................................ _ ............................................................................................................. .. 

....................................................................................................................................................................... _ ......... _............................................................................... .. ............................... -............................................................................................. · .. · ...... _ ................ · .............. · .... · .. _ .... _ .. ·T ........................................ . 
Shapiro Wilk Test Statistic I 0.737 I Shapiro Wilk Test Statistic! 0.746 

..................................... _ ............................................................................................. _ ............ _ .................................................................. ,. ........................................ ..! ....................................................................................................................................... _ .......... _ ............................. -........... _ ................... + ....................................... . 
Shapiro Wilk Critical Value! 0.818 I Shapiro Wilk Critical Valuel 0.818 

.......................................................................................... _ ............................................................................................................................... ·\... ............ · .......................... ·1 ......................................................................................................................................................................................................................................................................... . 
Data not Normal at 5% Significance Level 1 Data not Lognormal at 5% Significance Level 

~~i:-:::~=~~~s:~~~~:ft!~!~[~~l~~~:~:~:~:-~~~~~s~~~~~~~~~~~~~!ii1g~~ 
95% Modified-t UCL! 612.9 I 99% Chebyshev (MVUE) UCLI 2027 

............................................................................................................................................................ _ ........................................................... ..1 .......................................... + ......... _ ....................................................................................................................................................................................... _ ....................... < ........................................... . 

-·---------·-.. ·-.-···-Gamm.DfSiiTiiUtionfest·-... -...... --.. -··j--_···_--····---····-··---Oata-OistribuiiCiii-·--···_-··· .. --.. -----
............................................................................................................... _ .................................................................................................... -.... ·· .......... · ............................ ·r .... · ............................ · .. _ .. ·· ......................................................................................................................................................................................................................... . 

k star (bias corrected) 0.5 I Data do not follow a Discernable Distribution (0.05) 

nu starl 8.002 I 

:::: .. : ..... ~:.:::.::::: .... ::.~ ... : .... ::::~: .. :.:.: ... :.:::.::: ... :::.: ... ::~ .... :.::.: ... ::: .. :.::: .. :~~!~~ .. ~~~:~ ... ~~~:~·~·~~ .. t.~~.i.~:~~i~~~~~~I·:· .. ·::::·:····?:~:?:~:~~1r ... ::~~:::.: ... :.:~ .. : .. ~ .... :.:.::.: .. :::~~ ... : .. ~ .. :::.::~.::: .. : .. ::.: .. : .. :.:: ...... : .. : ... :.: .. ::::::::.:.::.::: .. : .. : .. ::::· .. ::·::·~:.~~ .. :::.~~~~: .. ~~~:::~:~:~.lL.:: .. ~~~~·~:~· .. ·:: .. :. 
Adjusted Chi Square Value! 2.021 95% Jackknife UCL 605.4 

:~:::~ .. ~:.·~::~-~~:=::::==:~:===-==~:~===:==::=::t::::::::·t~~::::::==::::::::~~:=::.:=~~~~~~~~~~~~~~~~~11:::::.::~~.?~:? .. :: .. ::: .... :: 
Anderson-Darling Test Statistic! 1.087 95% Bootstrap-t UCL, 766.5 

................................................................................................... _ ..................... - .. __ ..................................................................................... +.................................... .. ......................................................................................................... --............. -................................................. ~ .................. - ...................... . 

···----·····----··--~;~~~~~:;~~~~~~~~~~i~~~:i--·-~:~~--·--·-·---·········-··--95%-9:;,~~~~~·~~~~-~~~1-;~~::-·-
....................................................... _ ......................................................... _ ..... -........................................ _ ................................................... L ... _ ............................... _, ... _ .... __ ... _ .......... _ ................... _ .................................... _ ............................................................ -............................... _ ............................... 1 ................ · ...... _ .... _ .......... . 

Kolmogorov-Smirnov 5% Critical valuel 0.306 I 95% BCA Bootstrap UCL 594.2 
· .......... · .............. ·Oa .. ia .. ·n·oi .. G·a·m·m·a .. ·OTstri't>u'ieci"'at .. S·%"·signiifCiin·ceT~evej"'''''''''''''''''''''''''r-''''··''''''·-''''''''''''·'' ..................................................... ·9S·% .. ·ch'e·by·shev .. (M·ea .. n; .. ·s·(jfCicLr .. ·g·sO':7' ............ .. 

Assuming Gamma Distribution i 99% Chebyshev(Mean, Sd) UCLI 1767 

~~~~~~~===~======9~~~~~~~~·:~~~~~~F~i~:=·F====·:~~==~:==~~-~~·~=·~=~====::===:~=:=F===:=:: 



I~" ... , ..... ~'.·~.-I .•• _~:i·;0~j~[J:--·jF.~-·,:·:·;~r":~'l,j~'~']}~:';·-~Lr.·;{:',·I·· __ .~~:.'~ A·~~~~"I:i.' .' '·.:·mJ.·;~:i "u'lr,,[t,,'~;'i::,;"l~< ~·;;:.~~~~._.j~:tj;;~I~{ •• jti~~!3.,." 
I I ! 

.... _ ... _,_ .... , .. , .. ,,_ .. , ....... _ ...... , ............ _ .. , .... ,_, ... _ .. __ .. , ..... , .. , ............ _ .... _ .. __ .. _',_ ......... _ .. __ .... ' ............ _, ..... , ................... ,_., ....... _, .. ,_l ... _ .. " ...... , .. , .. , ...... , ...... , ....... j •. , ..... , ... ,_ .. , .... ,_ .... ,_._ ........ , .. _ .. , __ ...... , ..... , .. __ ,_ ..... __ ........ _, __ , .. , ........ _.... .. .... -.... _ .. , __ ,_ ..... _, ...... ' __ ...... _, .. _._ .. , .............. 1-.. -,-.. ,-.......... , ...... ,-..... .. 
Potential UCL to Use ! Use 99% Chebyshev (Mean, Sd) UCLI 1767 ......... -..................... , ........................ -----............................ -........ ·-.. -.... ------.... ·----.. ' ...... Recommen-deci"UCC'ex'ceed·s·'ihe .. m·axim·um .. ohs·erva-iion ...... --.. · .... ·-...... -.. · .................. · ............................... -....................... -............ --.............. -............... .. 



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Antimony 1.118 1.228 83 0.953 0.878 10

Calculated  Difference = 0.165
Standard Error of the Difference = 0.407177285

Degree of Freedom = 91
t = 0.405228892
p = 0.3445 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No background mean is not statistically less than site mean

ANTIMONY - SOUTH OF MARLIN SURFACE SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Arsenic 3.735 4.012 83 3.438 1.792 10

Calculated  Difference = 0.297
Standard Error of the Difference = 1.126036589

Degree of Freedom = 91
t = 0.263756971
p = 0.3963 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically greater than background mean

ARSENIC - SOUTH OF MARLIN SURFACE SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Barium 345.2 349 83 333.1 288.1 10

Calculated  Difference = 12.1
Standard Error of the Difference = 124.3580544

Degree of Freedom = 91
t = 0.097299689
p = 0.4614 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically greater than background mean

BARIUM - SOUTH OF MARLIN SURFACE SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Cadmium 0.464 1.141 83 0.0311 0.0398 10

Calculated  Difference = 0.4329
Standard Error of the Difference = 0.277019204

Degree of Freedom = 91
t = 1.562707545
p = 0.0608 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically greater than background mean

CADMIUM - SOUTH OF MARLIN SURFACE SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Chromium 16.08 15.7 83 15.2 3.02 10

Calculated  Difference = 0.88
Standard Error of the Difference = 3.925742193

Degree of Freedom = 91
t = 0.224161434
p = 0.4116 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically greater than background mean

CHROMIUM - SOUTH OF MARLIN SURFACE SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Copper 27.98 35.35 83 12.12 3.955 10

Calculated  Difference = 15.86
Standard Error of the Difference = 8.664375822

Degree of Freedom = 91
t = 1.830483849
p = 0.0353 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = Yes site surface soil mean is statistically greater than background mean

COPPER - SOUTH OF MARLIN SURFACE SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Lead 69.61 112.8 83 13.43 1.547 10

Calculated  Difference = 56.18
Standard Error of the Difference = 27.36239203

Degree of Freedom = 91
t = 2.053183068
p = 0.0215 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = Yes site surface soil mean is statistically greater than background mean

LEAD - SOUTH OF MARLIN SURFACE SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Lithium 7.856 5.715 83 21.14 5.166 10

Calculated  Difference = 13.284
Standard Error of the Difference = 2.142429492

Degree of Freedom = 91
t = 6.200437423
p = 0.00 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = Yes site surface soil mean is statistically less than background mean

LITHIUM - SOUTH OF MARLIN SURFACE SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Manganese 257.4 129.3 83 377.4 93.75 10

Calculated  Difference = 120
Standard Error of the Difference = 43.15491673

Degree of Freedom = 91
t = 2.780679679
p = 0.0033 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = Yes site surface soil mean is statistically less than background mean

MANGANESE - SOUTH OF MARLIN SURFACE SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Mercury 0.0227 0.0752 83 0.0213 0.00479 10

Calculated  Difference = 0.0014
Standard Error of the Difference = 0.01830147

Degree of Freedom = 91
t = 0.076496585
p = 0.4698 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically greater than background mean

MERCURY - SOUTH OF MARLIN SURFACE SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Molybdenum 1.306 1.588 83 0.522 0.0739 10

Calculated  Difference = 0.784
Standard Error of the Difference = 0.385854899

Degree of Freedom = 91
t = 2.031851873
p = 0.0225 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = Yes site surface soil mean is statistically greater than background mean

MOLYBDENUM - SOUTH OF MARLIN SURFACE SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Zinc 601.2 672.8 83 247 364.6 10

Calculated  Difference = 354.2
Standard Error of the Difference = 199.8008143

Degree of Freedom = 91
t = 1.772765547
p = 0.0399 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = Yes site surface soil mean is statistically greater than background mean

ZINC - SOUTH OF MARLIN SURFACE SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Antimony 1.023 1.14 166 0.953 0.878 10

Calculated  Difference = 0.07
Standard Error of the Difference = 0.39183601

Degree of Freedom = 174
t = 0.178646164
p = 0.4292 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No background mean is not statistically less than site mean

ANTIMONY - SOUTH OF MARLIN SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Arsenic 3.331 3.269 166 3.438 1.792 10

Calculated  Difference = 0.107
Standard Error of the Difference = 0.97454393

Degree of Freedom = 174
t = 0.109794948
p = 0.4563 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically less than background mean

ARSENIC - SOUTH OF MARLIN SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Barium 237.4 274.8 166 333.1 288.1 10

Calculated  Difference = 95.7
Standard Error of the Difference = 112.8814519

Degree of Freedom = 174
t = 0.847792072
p = 0.1989 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically less than background mean

BARIUM - SOUTH OF MARLIN SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Cadmium 0.335 0.859 166 0.0311 0.0398 10

Calculated  Difference = 0.3039
Standard Error of the Difference = 0.208717917

Degree of Freedom = 174
t = 1.456032165
p = 0.0736 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically greater than background mean

CADMIUM - SOUTH OF MARLIN SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Chromium 13.53 12.49 166 15.2 3.02 10

Calculated  Difference = 1.67
Standard Error of the Difference = 3.176242508

Degree of Freedom = 174
t = 0.525778493
p = 0.2998 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically less than background mean

CHROMIUM - SOUTH OF MARLIN SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Copper 24.26 46.76 166 12.12 3.955 10

Calculated  Difference = 12.14
Standard Error of the Difference = 11.40971991

Degree of Freedom = 174
t = 1.064005085
p = 0.1444 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically greater than background mean

COPPER - SOUTH OF MARLIN SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Lead 53.52 104.2 166 13.43 1.547 10

Calculated  Difference = 40.09
Standard Error of the Difference = 25.27694655

Degree of Freedom = 174
t = 1.586030177
p = 0.0573 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site surface soil mean is not statistically greater than background mean

LEAD - SOUTH OF MARLIN SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Lithium 10.03 6.299 166 21.14 5.166 10

Calculated  Difference = 11.11
Standard Error of the Difference = 2.236676187

Degree of Freedom = 174
t = 4.967191972
p = 0.00 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = Yes site surface soil mean is statistically less than background mean

LITHIUM - SOUTH OF MARLIN SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Manganese 261.2 127.4 166 377.4 93.75 10

Calculated  Difference = 116.2
Standard Error of the Difference = 42.82121949

Degree of Freedom = 174
t = 2.713607912
p = 0.0037 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = Yes site surface soil mean is statistically less than background mean

MANGANESE - SOUTH OF MARLIN SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Mercury 0.0262 0.0941 166 0.0213 0.00479 10

Calculated  Difference = 0.0049
Standard Error of the Difference = 0.022872813

Degree of Freedom = 174
t = 0.214228129
p = 0.4153 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically greater than background mean

MERCURY - SOUTH OF MARLIN SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Molybdenum 0.89 1.488 166 0.522 0.0739 10

Calculated  Difference = 0.368
Standard Error of the Difference = 0.361648843

Degree of Freedom = 174
t = 1.017561668
p = 0.1550 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically greater than background mean

MOLYBDENUM - SOUTH OF MARLIN SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Zinc 433.8 786.8 166 247 364.6 10

Calculated  Difference = 186.8
Standard Error of the Difference = 222.9535182

Degree of Freedom = 174
t = 0.8378428
p = 0.2016 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically greater than background mean

ZINC - SOUTH OF MARLIN SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Antimony 1.744 2.146 18 0.953 0.878 10

Calculated  Difference = 0.791
Standard Error of the Difference = 0.589906214

Degree of Freedom = 26
t = 1.340891114
p = 0.0958 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically greater than background mean

ANTIMONY - NORTH OF MARLIN SURFACE SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Arsenic 2.522 1.164 18 3.438 1.792 10

Calculated  Difference = 0.916
Standard Error of the Difference = 0.633108336

Degree of Freedom = 26
t = 1.446829789
p = 0.0799 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically less than background mean

ARSENIC - NORTH OF MARLIN SURFACE SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Barium 145.2 115.8 18 333.1 288.1 10

Calculated  Difference = 187.9
Standard Error of the Difference = 95.33605484

Degree of Freedom = 26
t = 1.970922756
p = 0.0297 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = Yes site surface soil mean is statistically less than background mean

BARIUM - NORTH OF MARLIN SURFACE SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Cadmium 0.207 0.252 18 0.0311 0.0398 10

Calculated  Difference = 0.1759
Standard Error of the Difference = 0.06240139

Degree of Freedom = 26
t = 2.818847487
p = 0.0045 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = Yes site soil mean is statistically greater than background mean

CADMIUM - NORTH OF MARLIN SURFACE SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Chromium 20.26 27.58 18 15.2 3.02 10

Calculated  Difference = 5.06
Standard Error of the Difference = 6.7569619

Degree of Freedom = 26
t = 0.748857264
p = 0.2303 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically greater than background mean

CHROMIUM - NORTH OF MARLIN SURFACE SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Copper 24.13 44.66 18 12.12 3.955 10

Calculated  Difference = 12.01
Standard Error of the Difference = 10.90360718

Degree of Freedom = 26
t = 1.101470348
p = 0.1405 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically greater than background mean

COPPER - NORTH OF MARLIN SURFACE SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Lead 57.7 111.1 18 13.43 1.547 10

Calculated  Difference = 44.27
Standard Error of the Difference = 26.95014837

Degree of Freedom = 26
t = 1.64266257
p = 0.0562 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site surface soil mean is not statistically greater than background mean

LEAD - NORTH OF MARLIN SURFACE SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Lithium 16.57 5.136 18 21.14 5.166 10

Calculated  Difference = 4.57
Standard Error of the Difference = 2.054368963

Degree of Freedom = 26
t = 2.224527377
p = 0.0175 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = Yes site surface soil mean is statistically less than background mean

LITHIUM - NORTH OF MARLIN SURFACE SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Manganese 369.5 247.7 18 377.4 93.75 10

Calculated  Difference = 7.9
Standard Error of the Difference = 66.99284257

Degree of Freedom = 26
t = 0.117923045
p = 0.4535 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site surface soil mean is not statistically less than background mean

MANGANESE - NORTH OF MARLIN SURFACE SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Mercury 0.0126 0.0163 18 0.0213 0.00479 10

Calculated  Difference = 0.0087
Standard Error of the Difference = 0.004233584

Degree of Freedom = 26
t = 2.054996426
p = 0.0250 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = Yes site soil mean is statistically less than background mean

MERCURY - NORTH OF MARLIN SURFACE SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Molybdenum 0.949 2.5 18 0.522 0.0739 10

Calculated  Difference = 0.427
Standard Error of the Difference = 0.606789238

Degree of Freedom = 26
t = 0.703703977
p = 0.2439 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically greater than background mean

MOLYBDENUM - NORTH OF MARLIN SURFACE SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Zinc 418.4 1308 18 247 364.6 10

Calculated  Difference = 171.4
Standard Error of the Difference = 337.5387012

Degree of Freedom = 26
t = 0.507793623
p = 0.3080 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically greater than background mean

ZINC - NORTH OF MARLIN SURFACE SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Antimony 1.416 1.779 36 0.953 0.878 10

Calculated  Difference = 0.463
Standard Error of the Difference = 0.513084318

Degree of Freedom = 44
t = 0.902385794
p = 0.1859 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically greater than background mean

ANTIMONY - NORTH OF MARLIN SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Arsenic 2.573 1.369 36 3.438 1.792 10

Calculated  Difference = 0.865
Standard Error of the Difference = 0.656788524

Degree of Freedom = 44
t = 1.317014486
p = 0.0973 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically less than background mean

ARSENIC - NORTH OF MARLIN SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Barium 142.1 95.9 36 333.1 288.1 10

Calculated  Difference = 191
Standard Error of the Difference = 94.02738869

Degree of Freedom = 44
t = 2.031323029
p = 0.0242 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = Yes site surface soil mean is statistically less than background mean

BARIUM - NORTH OF MARLIN SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Cadmium 0.193 0.239 36 0.0311 0.0398 10

Calculated  Difference = 0.1619
Standard Error of the Difference = 0.059316632

Degree of Freedom = 44
t = 2.729419974
p = 0.0045 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = Yes site soil mean is statistically greater than background mean

CADMIUM - NORTH OF MARLIN SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Chromium 17.17 19.6 36 15.2 3.02 10

Calculated  Difference = 1.97
Standard Error of the Difference = 4.848678898

Degree of Freedom = 44
t = 0.406296239
p = 0.3432 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically greater than background mean

CHROMIUM - NORTH OF MARLIN SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Copper 18.7 31.9 36 12.12 3.955 10

Calculated  Difference = 6.58
Standard Error of the Difference = 7.837321881

Degree of Freedom = 44
t = 0.83957251
p = 0.2028 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically greater than background mean

COPPER - NORTH OF MARLIN SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Lead 37.8 80.99 36 13.43 1.547 10

Calculated  Difference = 24.37
Standard Error of the Difference = 19.6490511

Degree of Freedom = 44
t = 1.240263455
p = 0.1108 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site surface soil mean is not statistically greater than background mean

LEAD - NORTH OF MARLIN SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Lithium 18.84 5.952 36 21.14 5.166 10

Calculated  Difference = 2.3
Standard Error of the Difference = 2.180058677

Degree of Freedom = 44
t = 1.055017475
p = 0.1486 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically less than background mean

LITHIUM - NORTH OF MARLIN SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Manganese 347 204.1 36 377.4 93.75 10

Calculated  Difference = 30.4
Standard Error of the Difference = 57.70014591

Degree of Freedom = 44
t = 0.526861753
p = 0.3005 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site surface soil mean is not statistically less than background mean

MANGANESE - NORTH OF MARLIN SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Mercury 0.0094 0.0124 36 0.0213 0.00479 10

Calculated  Difference = 0.0119
Standard Error of the Difference = 0.00336736

Degree of Freedom = 44
t = 3.533925295
p = 0.0005 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = Yes site soil mean is statistically less than background mean

MERCURY - NORTH OF MARLIN SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Molybdenum 0.586 1.788 36 0.522 0.0739 10

Calculated  Difference = 0.064
Standard Error of the Difference = 0.434282915

Degree of Freedom = 44
t = 0.147369371
p = 0.4417 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically greater than background mean

MOLYBDENUM - NORTH OF MARLIN SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Zinc 242.5 929.4 36 247 364.6 10

Calculated  Difference = 4.5
Standard Error of the Difference = 253.1879948

Degree of Freedom = 44
t = 0.017773355
p = 0.4929 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically less than background mean

ZINC - NORTH OF MARLIN SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Zinc 45.36 19.88 16 36.04 13.68 9

Calculated  Difference = 9.32
Standard Error of the Difference = 6.477819531

Degree of Freedom = 23
t = 1.438755735

p = 0.0818 calculated at www.stat.tamu.edu/~west/applets/tdemo.html
Data sets significantly different = No site soil mean is not statistically greater than background mean

ZINC - INTRACOASTAL WATERWAY SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

4,4'-DDT 0.00041103 0.0007962 17 0.0001555 0.00015569 9

Calculated  Difference = 0.00025553
Standard Error of the Difference = 0.000199284

Degree of Freedom = 24
t = 1.28223903
p = 0.106 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically greater than background mean

4,4'-DDT - INTRACOASTAL WATERWAY SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Aluminum 6854 2346 16 12213 6892 9

Calculated  Difference = 5359
Standard Error of the Difference = 2252.49071

Degree of Freedom = 23
t = 2.379144107
p = 0.013 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = Yes site soil mean is statistically less than background mean

ALUMINUM - INTRACOASTAL WATERWAY SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Antimony 2.245 1.751 16 4.023 2.215 9

Calculated  Difference = 1.778
Standard Error of the Difference = 0.819130942

Degree of Freedom = 23
t = 2.170593136
p = 0.0203 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = Yes site soil mean is statistically less than background mean

ANTIMONY - INTRACOASTAL WATERWAY SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Arsenic 4.026 1.4 16 5.813 3.107 9

Calculated  Difference = 1.787
Standard Error of the Difference = 1.039537887

Degree of Freedom = 23
t = 1.719033066
p = 0.0495 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = Yes site soil mean is statistically less than background mean

ARSENIC - INTRACOASTAL WATERWAY SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Barium 215.3 59.65 16 209.7 47.73 9

Calculated  Difference = 5.6
Standard Error of the Difference = 20.90733397

Degree of Freedom = 23
t = 0.267848594
p = 0.3956 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically greater than background mean

BARIUM - INTRACOASTAL WATERWAY SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Benzo(b)fluoranthene 0.1 0.157 16 0.0087 0.0106 9

Calculated  Difference = 0.0913
Standard Error of the Difference = 0.038225347

Degree of Freedom = 23
t = 2.388467508
p = 0.5 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically greater than background mean

BENZO(B)FLUORANTHENE - INTRACOASTAL WATERWAY SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Beryllium 0.463 0.149 16 0.766 0.403 9

Calculated  Difference = 0.303
Standard Error of the Difference = 0.13246449

Degree of Freedom = 23
t = 2.287405473
p = 0.0159 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = Yes site soil mean is statistically less than background mean

BERYLLIUM - INTRACOASTAL WATERWAY SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Boron 12.04 9.92 16 27.64 12.82 9

Calculated  Difference = 15.6
Standard Error of the Difference = 4.714218044

Degree of Freedom = 23
t = 3.30913841
p = 0.0015 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = Yes site soil mean is statistically less than background mean

BORON - INTRACOASTAL WATERWAY SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Cobalt 4.385 1.131 16 6.698 3.165 9

Calculated  Difference = 2.313
Standard Error of the Difference = 1.037770333

Degree of Freedom = 23
t = 2.228816845
p = 0.0179 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = Yes site soil mean is statistically less than background mean

COBALT - INTRACOASTAL WATERWAY SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Copper 7.112 2.997 16 8.138 5.165 9

Calculated  Difference = 1.026
Standard Error of the Difference = 1.787757246

Degree of Freedom = 23
t = 0.573903421
p = 0.2858 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically less than background mean

COPPER - INTRACOASTAL WATERWAY SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Iron 13352 5546 16 16496 8097 9

Calculated  Difference = 3144
Standard Error of the Difference = 2892.307356

Degree of Freedom = 23
t = 1.087021403
p = 0.1441 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically less than background mean

IRON - INTRACOASTAL WATERWAY SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Lead 11.56 7.161 16 9.587 3.602 9

Calculated  Difference = 1.973
Standard Error of the Difference = 2.076994545

Degree of Freedom = 23
t = 0.949930275
p = 0.1760 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically greater than background mean

LEAD - INTRACOASTAL WATERWAY SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Lithium 10.53 3.559 16 21.4 14.41 9

Calculated  Difference = 10.87
Standard Error of the Difference = 4.637876359

Degree of Freedom = 23
t = 2.343745102

p = 0.0141 calculated at www.stat.tamu.edu/~west/applets/tdemo.html
Data sets significantly different = Yes site soil mean is statistically less than background mean

LITHIUM - INTRACOASTAL WATERWAY SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Manganese 283.3 87.59 16 330.7 88.99 9

Calculated  Difference = 47.4
Standard Error of the Difference = 35.25927685

Degree of Freedom = 23
t = 1.34432706

p = 0.0960 calculated at www.stat.tamu.edu/~west/applets/tdemo.html
Data sets significantly different = No site soil mean is not statistically less than background mean

MANGANESE - INTRACOASTAL WATERWAY SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Mercury 0.0201 0.0073 16 0.0176 0.0132 9

Calculated  Difference = 0.0025
Standard Error of the Difference = 0.004534171

Degree of Freedom = 23
t = 0.551368717

p = 0.5000 calculated at www.stat.tamu.edu/~west/applets/tdemo.html
Data sets significantly different = No site soil mean is not statistically greater than background mean

MERCURY - INTRACOASTAL WATERWAY SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Molybdenum 0.667 1.358 16 0.241 0.0675 9

Calculated  Difference = 0.426
Standard Error of the Difference = 0.330054329

Degree of Freedom = 23
t = 1.290696598

p = 0.1048 calculated at www.stat.tamu.edu/~west/applets/tdemo.html
Data sets significantly different = No site soil mean is not statistically greater than background mean

MOLYBDENUM - INTRACOASTAL WATERWAY SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Nickel 9.589 2.741 16 14.91 8.111 9

Calculated  Difference = 5.321
Standard Error of the Difference = 2.649675082

Degree of Freedom = 23
t = 2.008170751

p = 0.5000 calculated at www.stat.tamu.edu/~west/applets/tdemo.html
Data sets significantly different = No site soil mean is not statistically less than background mean

NICKEL - INTRACOASTAL WATERWAY SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Strontium 44.86 14.43 16 59.17 22.06 9

Calculated  Difference = 14.31
Standard Error of the Difference = 7.804670623

Degree of Freedom = 23
t = 1.833517478

p = 0.0398 calculated at www.stat.tamu.edu/~west/applets/tdemo.html
Data sets significantly different = Yes site soil mean is statistically less than background mean

STRONTIUM - INTRACOASTAL WATERWAY SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Titanium 25.58 5.051 16 31.79 10.49 9

Calculated  Difference = 6.21
Standard Error of the Difference = 3.536205768

Degree of Freedom = 23
t = 1.756119527

p = 0.0462 calculated at www.stat.tamu.edu/~west/applets/tdemo.html
Data sets significantly different = Yes site soil mean is statistically less than background mean

TITANIUM - INTRACOASTAL WATERWAY SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Vanadium 13.86 3.523 16 20.21 9.135 9

Calculated  Difference = 6.35
Standard Error of the Difference = 3.012459534

Degree of Freedom = 23
t = 2.107912133

p = 0.0231 calculated at www.stat.tamu.edu/~west/applets/tdemo.html
Data sets significantly different = Yes site soil mean is statistically less than background mean

VANADIUM - INTRACOASTAL WATERWAY SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Antimony 1.154 0.724 47 0.953 0.878 10

Calculated  Difference = 0.201
Standard Error of the Difference = 0.32851527

Degree of Freedom = 55
t = 0.611843706
p = 0.2716 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically greater than background mean

ANTIMONY - WETLAND SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Arsenic 2.534 2.465 48 3.438 1.792 10

Calculated  Difference = 0.904
Standard Error of the Difference = 0.823742314

Degree of Freedom = 56
t = 1.097430573
p = 0.1387 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically less than background mean

ARSENIC - WETLAND SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Barium 151.7 136.5 48 333.1 288.1 10

Calculated  Difference = 181.4
Standard Error of the Difference = 96.93387285

Degree of Freedom = 56
t = 1.871378855
p = 0.0333 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = Yes site surface soil mean is statistically less than background mean

BARIUM - WETLAND SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Cadmium 0.103 0.146 48 0.0311 0.0398 10

Calculated  Difference = 0.0719
Standard Error of the Difference = 0.037580399

Degree of Freedom = 56
t = 1.913231441
p = 0.0304 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = Yes site soil mean is statistically greater than background mean

CADMIUM - WETLAND SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Chromium 15.07 5.536 48 15.2 3.02 10

Calculated  Difference = 0.13
Standard Error of the Difference = 1.647671726

Degree of Freedom = 56
t = 0.078899211
p = 0.4687 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically less than background mean

CHROMIUM - WETLAND SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Copper 14.49 8.49 48 12.12 3.955 10

Calculated  Difference = 2.37
Standard Error of the Difference = 2.409192475

Degree of Freedom = 56
t = 0.983732111
p = 0.1647 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically greater than background mean

COPPER - WETLAND SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Lead 25.36 34.13 48 13.43 1.547 10

Calculated  Difference = 11.93
Standard Error of the Difference = 8.292183972

Degree of Freedom = 56
t = 1.438704211
p = 0.0779 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site surface soil mean is not statistically greater than background mean

LEAD - WETLAND SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Lithium 18.65 3.754 48 21.14 5.166 10

Calculated  Difference = 2.49
Standard Error of the Difference = 1.870221145

Degree of Freedom = 56
t = 1.331393353
p = 0.0943 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically less than background mean

LITHIUM - WETLAND SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Manganese 331.8 205.9 48 377.4 93.75 10

Calculated  Difference = 45.6
Standard Error of the Difference = 58.07511173

Degree of Freedom = 56
t = 0.785190052
p = 0.2178 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site surface soil mean is not statistically less than background mean

MANGANESE - WETLAND SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Mercury 0.0199 0.0194 48 0.0213 0.00479 10

Calculated  Difference = 0.0014
Standard Error of the Difference = 0.004942998

Degree of Freedom = 56
t = 0.283228898
p = 0.3890 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site surface soil mean is not statistically less than background mean

MERCURY - WETLAND SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Molybdenum 0.581 0.677 48 0.522 0.0739 10

Calculated  Difference = 0.059
Standard Error of the Difference = 0.16585129

Degree of Freedom = 56
t = 0.355740374
p = 0.3617 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically greater than background mean

MOLYBDENUM - WETLAND SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Zinc 139.1 160.9 53 247 364.6 10

Calculated  Difference = 107.9
Standard Error of the Difference = 121.7217613

Degree of Freedom = 61
t = 0.886447902
p = 0.1896 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically less than background mean

ZINC - WETLAND SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Antimony 0.795 0.618 8 0.953 0.878 10

Calculated  Difference = 0.158
Standard Error of the Difference = 0.31552261

Degree of Freedom = 16
t = 0.500756506
p = 0.3116 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically less than background mean

ANTIMONY - POND SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Arsenic 1.735 2.233 8 3.438 1.792 10

Calculated  Difference = 1.703
Standard Error of the Difference = 0.783860649

Degree of Freedom = 16
t = 2.172580039
p = 0.0226 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = Yes site soil mean is statistically less than background mean

ARSENIC - POND SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Barium 198.6 119.4 8 333.1 288.1 10

Calculated  Difference = 134.5
Standard Error of the Difference = 95.59691633

Degree of Freedom = 16
t = 1.406949148
p = 0.0893 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site surface soil mean is not statistically less than background mean

BARIUM - POND SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Cadmium 0.147 0.112 8 0.0311 0.0398 10

Calculated  Difference = 0.1159
Standard Error of the Difference = 0.029938042

Degree of Freedom = 16
t = 3.871328672
p = 0.0007 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = Yes site soil mean is statistically greater than background mean

CADMIUM - POND SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Chromium 12.93 4.611 8 15.2 3.02 10

Calculated  Difference = 2.27
Standard Error of the Difference = 1.470614137

Degree of Freedom = 16
t = 1.543572812
p = 0.0711 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically less than background mean

CHROMIUM - POND SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Copper 15.2 7.421 8 12.12 3.955 10

Calculated  Difference = 3.08
Standard Error of the Difference = 2.191731568

Degree of Freedom = 16
t = 1.40528158
p = 0.0896 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically greater than background mean

COPPER - POND SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Lead 17.54 7.076 8 13.43 1.547 10

Calculated  Difference = 4.11
Standard Error of the Difference = 1.784545276

Degree of Freedom = 16
t = 2.303107719
p = 0.0175 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = Yes site surface soil mean is statistically greater than background mean

LEAD - POND SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Lithium 18.48 4.071 8 21.14 5.166 10

Calculated  Difference = 2.66
Standard Error of the Difference = 1.908832199

Degree of Freedom = 16
t = 1.393522176
p = 0.0912 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically less than background mean

LITHIUM - POND SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Manganese 487.6 124.2 8 377.4 93.75 10

Calculated  Difference = 110.2
Standard Error of the Difference = 42.26460503

Degree of Freedom = 16
t = 2.607382701
p = 0.0095 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = Yes site surface soil mean is statistically greater than background mean

MANGANESE - POND SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Molybdenum 0.146 0.191 8 0.522 0.0739 10

Calculated  Difference = 0.376
Standard Error of the Difference = 0.051885086

Degree of Freedom = 16
t = 7.24678375
p = 0.0000 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = Yes site soil mean is statistically less than background mean

MOLYBDENUM - POND SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Zinc 332.3 407.7 8 247 364.6 10

Calculated  Difference = 85.3
Standard Error of the Difference = 151.8911495

Degree of Freedom = 16
t = 0.561586375
p = 0.2910 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically greater than background mean

ZINC - POND SEDIMENT



APPENDIXC 

INTAKE CALCULATIONS 



Parameter 

4,4-DDD 
Aluminum 
Aroclor-1254 
8enzo( a)anth racene 
8enzo( a)pyrene 
8enzo(b )f1uoranthene 
8enzo(k)fluoranthene 
Dibenz( a, h )anthracene 
Dieldrin 
Indeno(1,2,3-cd)pyrene 
Iron 

TABLE C-1 
EXPOSURE POINT CONCENTATION (mg/kg) FOR COPCs 

SOIL SOUTH OF MARLIN AVE. 

Average 95% UCL Statistic Used 

0.00766 0.0498 97.5% Chebyshev 
6452 6914 95% Student's-t 
0.205 0.74 97.5% Chebyshev 
0.268 0.859 99% Chebyshev 
0.347 1.008 99% Chebyshev 
0.466 1.256 99% Chebyshev 
0.157 0.378 97.5% Chebyshev 
0.113 0.236 97.5% Chebyshev 

0.00090075 0.0021 97.5% Chebyshev 
0.368 0.761 97.5% Chebyshev 
14277 17453 95% Chebyshev 

Isopropylbenzene (cumene) 0.831 8.618 99% Chebyshev 
Lead 53.52 104 97.5% Chebyshev 
Napthalene 0.323 2.775 99% Chebyshev 



Parameter 

4,4-000 
Aluminum 
Aroclor-1254 
8enzo( a )anth racene 
8enzo(a)pyrene 
8enzo(b )fluoranthene 
8enzo(k)fluoranthene 
Oibenz( a, h )anth racene 
Dieldrin 
Indeno(1,2,3-cd)pyrene 
Iron 

TABLE C-2 
EXPOSURE POINT CONCENTATION (mg/kg) FOR COPCs 

SURFACE SOIL SOUTH OF MARLIN AVE. 

Average 95% UCL Statistic Used 

0.0007894 0.0029 97.5% Chebyshev 
5335 5946 95% Student's-t 
0.137 0.726 97.5% Chebyshev 
0.345 1.211 99% Chebyshev 
0.457 1.457 99% Chebyshev 
0.582 1.638 95% H-UCL 
0.24 0.651 97.5% Chebyshev 

0.155 0.363 97.5% Chebyshev 
0.000997 0.003 97.5% Chebyshev 

0.47 1.115 97.5% Chebyshev 
16285 17845 95% H-UCL 

Isopropylbenzene (cumene) 
Lead . 69.61 84.5 95% H-UCL 
Napthalene 



TABLE C-3 
INTAKE CALCULATIONS FOR SOIL SOUTH OF MARLIN 

AVERAGE - YOUTH TRESPASSER 

SOIL INGESTION 

INTAKE = (Sc· IR • EF • EO· CF) / (BW· AD 

Parameter Oefinition Value 
Intake Intake of chemical (mg/kg-day) calculated 
Sc Soil concentraUon (mg/kg) see data page 
Ac Air concentraUon (mg/mA3) see below 
EAC Effective air concentration (mg/mA3) calculated 
PEF Particulate Emission Factor (mA3/kg) 1.00E+09 
IR Ingestion rate of 5011 (mg/day) 100 
SA Skin surface area (cm2) 3S00 
AF Soil to skin adherence factor (mg/cm2) 0.1 
ABSd Oermal absorption fraction (unitless) see chemprop page 
EF Exposure frequency (day/yr) 25 
EO Exposure duraUon (yr) 6 
CF Conversion factor (kg/mg) 1.00E-OS 
BW Body weight (kg) 40 
ATc Averaging time for carcinogens (days) 255S0 
ATnc Averaging time for noncarclnogens (days) 912S 

Sc Intake for 
Chemical Carcinogens 

4,4-000 7.SSE-03 1.12E-10 
Aluminum S.4SE+03 9.47E-05 
Aroclor-12S4 2.0SE-01 3.01E-09 
Benzo(a)anthracene 2.S8E-01 3.93E-09 
Benzo(a)pyrene 3.47E-01 5.09E-09 
Benzo(b)f1uoranthene 4.SSE-01 6.84E-09 
Benzo(k)f1uoranthene 1.57E-01 2.30E-09 
Oibenz(a,h)anthracene 1.13E-01 1.SSE-09 
Oleldrin 9.01E-04 1.32E-11 
Indeno(1,2,3-cd)pyrene 3.S8E-01 5.40E-09 
Iron 1.43E+04 2.10E-04 
Isopropylbenzene (cumene) 8.31E-01 1.22E-08 
Lead S.3SE+01 7.8SE-07 
Napthalene 3.23E-01 4.74E-09 

10ERMAL CONTACT 

NTAKE = (Sc· SA· AF· ABSd" EF" EO· CF) / (BW· AD 

ABSd Sc Intake for 
Chemical Carcinogens 

14,4-000 1.30E-01 7.S6E-03 5.12E-11 
!Alumlnum 1.00E-02 S.4SE+03 3.31E-06 
'Aroclor-12S4 1.40E-01 2.0SE-01 1.47E-09 
IBenzo(a)anthracene 1.30E-01 2.S8E-01 1.79E-09 
Benzo(a)pyrene 1.30E-01 3.47E-01 2.32E-09 
Benzo(b)fluoranthene 1.30E-01 4.SSE-01 3.11E-09 
Benzo(k)fluoranthene 1.30E-01 1.S7E-01 1.0SE-09 
Oibenz(a,h)anthracene 1.30E-01 1.13E-01 7.5SE-10 
Oleldrin 1.30E-01 9.01E-04 6.02E-12 
Indeno(1,2,3-cd)pyrene 1.30E-01 3.SBE-01 2.4SE-09 
Iron 1.00E-02 1.43E+04 7.33E-OS 
Isopropylbenzene (cumene) 1.30E-01 B.31E-01 5.5SE-09 
Lead 1.00E-02 S.35E+01 2.7SE-OB 
Napthalene· 1.30E-01 3.23E-01 2.1SE-09 

INHALATION PATHWAY 

Ac= Sc· (1/PEF) 
EAC= (Ac· EF" EO)/AT "for carcinogens, a conversion is necessary to get Into proper units, ug/m3 

Sc Ac EACfor 
Chemical Carcinogens 

4,4-000 7.89E-04 7.89E-13 4.63E-12 
Aluminum 5.34E+03 5.34E-OS 3.13E-05 
Aroclor-12S4 1.37E-01 1.37E-10 8.04E-10 
Benzo(a)anthracene 3.45E-01 3.4SE-10 2.03E-09 
Benzo(a)pyrene 4.S7E-01 4.57E-10 2.SBE-09 
Benzo(b)fluoranthene 5.B2E-01 S.B2E-10 3.42E-09 
Benzo(k)fluoranthene 2.40E-01 2.40E-10 1.41E-09 
Olbenz(a,h)anthracene 1.55E-01 1.SSE-10 9.10E-10 
Oieldrin 9.97E-04 9.97E-13 5.8SE-12 
Indeno(1,2,3-cd)pyrene 4.70E-01 4.70E-10 2.7SE-09 
Iron 1.63E+04 1.S3E-OS 9.S6E-05 
Isopropylbenzene (cumene) B.31E-01 B.31E-10 4.BBE-09 
Lead S.9SE+01 S.9SE-OB 4.09E-07 
Napthalene 3.23E-01 3.23E-10 1.90E-09 

Reference 

\ 

EPA,2004a 
TNRCC, 1998 
TNRCC, 1998 
TNRCC, 1998 

professional judgment 
professional judgment 

EPA,1989 
EPA,1991a 
EPA,1989 
EPA,1989 

Intake for 
Noncarclnogens 

3.15E-10 
2.S5E-04 
8.42E-09 
1.10E-08 
1.43E-08 
1.92E-08 
6.45E-09 
4.S4E-09 
3.70E-11 
1.S1E-08 
5. 87E-04 
3.42E-08 
2.20E-OS 
1.33E-08 

Intake for 
Noncarcinogens 

1.43E-10 
9.28E-OS 
4.13E-09 
5.01E-09 
S.49E-09 
8.71E-09 
2.94E-09 
2.11E-09 
1.S8E-11 
S.BBE-09 
2.05E-OS 
1.SSE-OB 
7.70E-OB 
6.04E-09 

EAC for 
Noricarclnogens 

1.30E-14 
B.77E-OB 
2.25E-12 
5.S7E-12 
7.S1E-12 
9.S7E-12 
3.9SE-12 
2.SSE-12 
1.S4E-14 
7.73E-12 
2.SBE-07 
1.37E-11 
1.14E-09 
5.31E-12 



TABLE C-4 
INTAKE CALCULATIONS FOR SOIL SOUTH OF MARUN 

RME - YOUTH TRESPASSER (age 6 to 18) 

SOIL INGESTION 

INTAKE = (Sc "IR" EF" ED" CF) I (BW" AT) 

Parameter Definition Value 
Intake Intake of chemical (mg/kg-day) calculated 
Sc Soil concentration (mg/kg) see data page 
Ac Air concentration (mg/m"3) see below 
EAC Effective air concentration (mg/m"3) calculated 
PEF Particulate Emission Factor (m"3/kg) 1.00E+09 
IR Ingestion rate of 5011 (mg/day) 100 
SA Skin surface area (cm2) 3500 
AF Soli to skin adherence factor (mg/cm2) 0.1 
ABSd Dermal absorption fract/on (unIUess) see chemprop page 
EF Exposure frequency (day/yr) 50 
ED Exposure duration (yr) 12 
CF Conversion factor (kg/mg) 1.00E-06 
BW Body weight (kg) 40 
ATc Averaging time for carcinogens (days) 25550 
ATnc Averaging time for noncarcinogens (days) 9125 

Sc Intake for 
r.hemical Carcinogens 

4,4-DDD 4.9BE-02 2.92E-09 
Aluminum 6.91E+03 4.06E-04 
Aroclor-1254 7.40E-01 4.34E-OB 
8enzo(a)anthracene B.59E-01 5.04E-OB 
8enzo(a)pyrene 1.01E+00 5.92E-OB 
8enzo(b)f1uoranthene 1.26E+00 7.37E-OB 
Benzo(k)f1uoranthene 3.7BE-01 2.22E-OB 
Dibenz(a,h)anthracene 2.36E-01 1.39E-OB 
Dieldrin 2.10E-03 1.23E-10 
Indeno(1,2,3-cd)pyrene 7.61E-01 4.47E-OB 
Iron 1.75E+04 1.02E-03 
Isopropylbenzene (cumene) B.62E+00 S.06E-07 
Lead 1.04E+02 6.11E-06 
Napthalene 2.7BE+00 1.63E-07 

DERMAL CONTACT 

INTAKE = (Sc" SA" AF" ABSd" EF" ED" CF) I (8W" AT) 

ABSd Sc Intake for 
Chemical Carcinogens 

4,4-DDD 1.30E-01 4.9BE-02 1.33E-09 
Aluminum 1.00E-02 6.91E+03 1.42E-05 
,Aroclor-1254 1.40E-01 7.40E-01 2.13E-OB 
Benzo(a)anthracene 1.30E-01 B.59E-01 2.29E-OB 
Benzo(a)pyrene 1.30E-01 1.01E+00 2.69E-OB 
Benzo(b)f1uoranthene 1.30E-01 1.26E+00 3.36E-OB 
Benzo(k)f1uoranthene 1.30E-01 3.7BE-01 1.01E-OB 
Dibenz(a,h)anthracene 1.30E-01 2.36E-01 6.30E-09 
Dieldrin 1.30E-01 2.10E-03 S.61E-11 
Indeno(1,2,3-cd)pyrene 1.30E-01 7.61E-01 2.03E-OB 
Iron 1.00E-02 1.75E+04 3.S9E-05 
sopropylbenzene (cumene) 1.30E-01 B.62E+00 2.30E-07 

... ead 1.00E-02 1.04E+02 2.14E-07 
Napthalene 1.30E-01 2.7BE+00 7.41E-OB 

INHALATION PATHWAY 

Ac= Sc" (1/PEF) 
EAC= (Ae' EF" ED) I AT "for carcinogens, a conversion Is necessary to get Into proper units, ug/m3 

Sc Ac EACfor 
Chemical Carcinogens 

4,4-DDD 2.90E-03 2.90E-12 6.B1E-11 
Aluminum 5.95E+03 5.95E-06 1.40E-04 
!Aroclor-1254 7.26E-01 7.26E-10 1.70E-OB 
8enzo(a)anthracene 1.21E+00 1.21E-09 2.B4E-OB 
Benzo(a)pyrene 1.46E+00 1.46E-09 3.42E-OB 
Benzo(b)f1uoranthene 1.64E+00 1.64E-09 3.B5E-OB 
Benzo(k)fluoranthene 6.51E-01 6.51E-10 1.53E-OB 
Dibenz(a,h)anthracene 3.63E-01 3.63E-10 B.52E-09 
Dieldrin 3.00E-03 3.00E-12 7.05E-11 
Indeno(1,2,3-cd)pyrene 1.12E+00 1.12E-09 2.62E-OB 
Iron 1.7BE+04 1.7BE-05 4.19E-04 
Isopropylbenzene (cumene) B.62E+00 B.62E-09 2.02E-07 
Lead B.4SE+01 B.45E-OB 1.9BE-06 
Napthalene 2.7BE+00 2.7BE-09 6.52E-OB 

Reference 

EPA,2004a 
TNRCC, 199B 
TNRCC, 199B 
TNRCC, 199B 

TNRCC, 199B 
TNRCC, 199B 

EPA,19B9 
EPA,1991a 
EPA,19B9 
EPA,19B9 

Intake for 
Noncarcinogens 

B.19E-09 
1.14E-03 
1.22E-07 
1.41E-07 
1.66E-07 
2.06E-07 
6.21E-OB 
3.BBE-OB 
3.45E-10 
1.25E-07 
2.B7E-03 
1.42E-06 
1.71E-05 
4.56E-07 

Intake for 
Noncarcinogens 

3.72E-09 
3.9BE-OS 
5.96E-OB 
6.42E-OB 
7.S4E-OB 
9.39E-OB 
2.B3E-OB 
1.77E-OB 
1.S7E-10 
5.69E-OB 
1.00E-04 
6.4SE-07 
5.9BE-07 
2.0BE-07 

EACfor 
Noncarcinogens 

1.91E-13 
3.91E-07 
4.77E-11 
7.96E-11 
9.5BE-11 
1.0BE-10 
4.2BE-11 
2.39E-11 
1.97E-13 
7.33E-11 
1.17E-06 
5.67E-10 
5.S6E-09 
1.B2E-10 



TABLEC-S 
INTAKE CALCULATIONS FOR SOIL SOUTH OF MARLIN 

AVERAGE - CONSTRUCTION WORKER 

SOIL INGESTION 

NTAKE = (Sc • IR • EF • ED • CF) I (BW • AT) 

Parameter Definition Value 
ntake Intake of chemical (mg/kg-day) calculated 
Sc 5011 concentration (mg/kg) see data page 
Ac Air concentration (mg/mA3) see below 
EAC Effective air concentration (mg/mA3) calculated 
PEF Particulate Emission Factor (mA3/kg) 1.00E+09 
IR Ingestion rate of soil (mg/day) 165 
SA Skin surface area (cm2) 3300 
AF 5011 to skin adherence factor (mg/cm2) 0.14 
ABSd Dermal absorption fraction (uniUess) see chemprop page 
EF Exposure frequency (day/yr) 90 
ED Exposure duration (yr) 1 
CF Conversion factor (kg/mg) 1.00E-06 
BW Body weight (kg) 70 
ATc Averaging time for carcinogens (days) 25550 
ATnc Averaging time for noncarcinogens (days) 365 

Sc Intake for 
Chemical Carcinogens 

4,4-DDD 7.66E-03 6.36E-11 
Aluminum 6.45E+03 5.36E-05 
Aroclor-1254 2.05E-01 1.70E-09 
Benzo(a)anthracene 2.6SE-01 2.23E-09 
Benzo(a)pyrene 3.47E-01 2.SSE-09 
Benzo(b}fluoranthene 4.66E-01 3.S7E-09 
Benzo(k}fluoranthene 1.57E-01 1.30E-09 
Dibenz(a,h)anthracene 1.13E-01 9.3SE-10 
Dieldrin 9.01E-04 7.4SE-12 
Indeno(1,2,3-cd)pyrene 3.6SE-01 3.06E-09 
Iron 1.43E+04 1.19E-04 
Isopropylbenzene (cumene) S.31E-01 6.90E-09 
Lead 5.35E+01 4.44E-07 
Napthalene 3.23E-01 2.6SE-09 

DERMAL CONTACT 

INTAKE = (Sc· SA· AF· ABSd· EF· ED· CF) I (BW· AT) 

ABSd Sc Intake for 
Chemical Carcinogens 

4,4-DDD 1.30E-01 7.66E-03 2.32E-11 
Aluminum 1.00E-02 6.45E+03 1.50E-06 
Aroclor-1254 1.40E-01 2.05E-01 6.67E-10 
Benzo(a)anthracene 1.30E-01 2.6SE-01 S.10E-10 
Benzo(a)pyrene 1.30E-01 3.47E-01 1.05E-09 
Benzo(b}fluoranthene 1.30E-01 4.66E-01 1.41E-09 
Benzo(k}fluoranthene 1.30E-01 1.57E-01 4.75E-10 
Dibenz(a,h)anthracene 1.30E-01 1.13E-01 3.42E-10 
Dieldrin 1.30E-01 9.01E-04 2.72E-12 
Indeno(1,2,3-cd)pyrene 1.30E-01 3.6SE-01 1.11E-09 
Iron 1.00E-02 1.43E+04 3.32E-06 
Isopropylbenzene (cumene) 1.30E-01 S.31E-01 2.51E-09 
Lead 1.00E-02 5.35E+01 1.24E-OS 
Napthalene 1.30E-01 3.23E-01 9.76E-10 

INHALATION PATHWAY 

Ac= Sc· (1/PEF) 
EAC= (Ac· EF· ED) I AT ·for carcinogens, a conversion Is necessary to get Into proper units, ug/m3 

Sc Ac EACfor 
Chemical Carcinogens 

4,4-DDD 7.S9E-04 7.S9E-13 2.7SE-12 
Aluminum 5.34E+03 5.34E-06 1.SSE-05 
Aroclor-1254 1.37E-01 1.37E-10 4.S3E-10 
Benzo(a)anthracene 3.45E-01 3.45E-10 1.22E-09 
Benzo(a)pyrene 4.57E-01 4.57E-10 1.61E-09 
Benzo(b}fluoranthene 5.S2E-01 5.S2E-10 2.05E-09 
Benzo(k}fluoranthene 2.40E-01 2.40E-10 S.45E-10 
Dlbenz(a,h)anthracene 1.55E-01 1.55E-10 5.46E-10 
Dieldrin 9.97E-04 9.97E-13 3.51E-12 
Indeno(1,2,3-cd)pyrene 4.70E-01 4.70E-10 1.66E-09 
Iron 1.63E+04 1.63E-05 5.74E-05 
Isopropyl benzene (cumene) S.31E-01 S.31E-10 2.93E-09 
Lead 6.96E+01 6.S6E-OS 2.45E-07 
Napthalene 3.23E-01 3.23E-10 1.14E-09 

Reference 

EPA,2004a 
professional judgment 

EPA,2004a 
EPA,2004b 

professional judgment 
professional judgment 

EPA,19S9 
EPA,19S9 
EPA,19S9 
EPA,19S9 

Intake for 
Noncarcinogens 

4.45E-09 
3.75E-03 
1.19E-07 
1.56E-07 
2.02E-07 
2.71E-07 
9.13E-OS 
6.57E-OS 
5.24E-10 
2. 14E-07 
S.30E-03 
4.S3E-07 
3.11E-05 
1.SSE-07 

Intake for 
Noncarcinogens 

1.62E-09 
1.05E-04 
4.67E-OS 
5.67E-OS 
7.34E-OS 
9.S6E-OS 
3.32E-OS 
2.39E-OS 
1.91E-10 
7.79E-OS 
2.32E-04 
1.76E-07 
S.71E-07 
6.S3E-OS 

EACfor 
Noncarcinogens 

1.95E-13 
1.32E-06 
3.3SE-11 
S.51E-11 
1.13E-10 
1.44E-10 
5.92E-11 
3.S2E-11 
2.46E-13 
1.16E-10 
4.02E-06 
2.05E-10 
1.72E-OS 
7.S6E-11 



TABLE C-6 
INTAKE CALCULATIONS FOR SOIL SOUTH OF MARLIN 

RME - CONSTRUCTION WORKER 

:SOIL INGESTION 

INTAKE = (Sc· IR • EF· ED· CF) / (BW· AT) 

Parameter Definition Value 
Intake Intake of chemical (mglkg-d~y) calculated 
Sc Soil concentration (mg/kg) see data page 
Ac Air concentration (mg/m"3) see below 
EAC Effective air concentration (mg/m"3) calculated 
PEF Particulate Emission Factor (m"3/kg) 1.00E+OS 
IR Ingestion rate of soli (mg/day) 330 
SA Skin surface area (cm2) 3300 
AF Soli to skin adherence factor (mg/cm2) 0.3 
ABSd De!111al absorption fraction (unitless) see chemprop page 
EF Exposure frequency (day/yr) 2S0 
ED Exposure duration (yr) 1 
CF Conversion factor (kg/mg) 1.00E-OS 
BW Body weight (kg) 70 
ATc Averaging time for carcinogens (days) 2SSS0 
ATnc Averaging time for noncarclnogens (days) 3SS 

Sc Intake for 
r.hemical Carcinogens 

4,4-DDD 4.SSE-02 2.30E-OS 
Aluminum 6.S1E+03 3.1SE-04 
Aroclor-12S4 7.40E-01 3.41E-OS 
Benzo(a)anthracene S.SSE-01 3.SSE-OS 
Benzo(a)pyrene 1.01E+00 4.6SE-OS 
Benzo(b)f1uoranthene 1.2SE+00 S.7SE-OS 
Benzo(k)f1uoranthene 3.7SE-01 1.74E-OS 
Dibenz(a,h)anthracene 2.3SE-01 1.0SE-OS 
Dieldrin 2.10E-03 S.SSE-11 
Indeno(1,2,3-cd)pyrene 7.S1E-01 3.S1E-OS 
Iron 1.7SE+04 S.OSE-04 
Isopropylbenzene (cumene) S.S2E+00 3.SSE-07 
Lead 1.04E+02 4.S0E-OS 
Napthalene 2.7SE+00 1.2SE-07 

DERMAL CONTACT 

INTAKE = (Sc· SA • AF· ABSd· EF· ED· CF) I (BW· AT) 

ABSd Sc Intake for 
Chemical Carcinogens 

4,4-DDD 1.30E-01 4.SSE-02 S.SSE-10 
Aluminum 1.00E-02 S.S1E+03 S.S7E-OS 
Aroclor-12S4 1.40E-01 7.40E-01 1.43E-OS 
Benzo(a)anthracene 1.30E-01 S.SSE-01 1.SSE-OS 
Benzo(a)pyrene 1.30E-01 1.01E+00 1.S1E-OS 
Benzo(b)f1uoranthene 1.30E-01 1.2SE+00 2.26E-OS 
Benzo(k)fluoranthene 1.30E-01 3.7SE-01 6.S0E-OS 
Dlbenz(a,h)anthracene 1.30E-01 2.36E-01 4.2SE-OS 
Dieldrin 1.30E-01 2.10E-03 3.7SE-11 
Indeno(1,2,3-cd)pyrene 1.30E-01 7.61E-01 1.37E-OS 
Iron 1.00E-02 1.7SE+04 2.42E-OS 
Isopropylbenzene (cumene) 1.30E-01 S.62E+00 1.SSE-07 
Lead 1.00E-02 1.04E+02 1.44E-07 
Napthalene 1.30E-01 2.7SE+00 4.SSE-OS 

NHALATION PATHWAY 

Ac= Sc· (1/PEF) 
EAC= (Ac· EF· ED) / AT ·for carcinogens, a conversIon is necessarY to get Into proper units, ug/m3 

Sc Ac EACfor 
ChemIcal Carcinogens 

4,4-DDD 2.S0E-03 2.S0E-12 2.S4E-11 
Aluminum S.SSE+03 S.SSE-OS S.S2E-OS 
Aroclor-12S4 7.2SE-01 7.2SE-10 7.10E-OS 
Benzo(a)anthracene 1.21E+00 1.21E-OS 1.1SE-OS 
Benzo(a)pyrene 1.4SE+00 1.4SE-OS 1.43E-OS 
Benzo(b)fluoranthene 1.S4E+00 1.S4E-OS 1.S0E-OS 
Benzo(k)f1uoranthene S.S1E-01 S.S1E-10 S.37E-OS 
Dibenz(a,h)anthracene 3.S3E-01 3.S3E-10 3.SSE-OS 
Dieldrin 3.00E-03 3.00E-12 2.94E-11 
Indeno(1,2,3-cd)pyrene 1.12E+00 1.12E-OS 1.0SE-OS 
Iron 1.7SE+04 1.7SE-OS 1.7SE-04 
Isopropylbenzene (cumene) S.S2E+00 S.S2E-OS S.43E-OS 
I,-ead S.4SE+01 S.4SE-OS S.27E-07 
INapthalene 2.7SE+00 2.7SE-OS 2.72E-OS 

Reference 

EPA,2004a 
EPA,2001 
EPA,2004a 
EPA,2004b 

professional Judgment 
professional judgment 

EPA,1SSS 
EPA,1SSS 
EPA,1SSS 
EPA,1SSS 

Intake for 
Noncarclnogens 

1.S1E-07 
2.23E-02 
2.3SE-OS 
2.77E-06 
3.2SE-OS 
4.0SE-OS 
1.22E-OS 
7.62E-07 
S.7SE-OS 
2.46E-06 
S.64E-02 
2.7SE-OS 
3.3SE-04 
S.SSE-OS 

Intake for 
Noncarcinogens 

S.27E-OS 
S.70E-04 
1.00E-06 
1.0SE-OS 
1.27E-OS 
1.SSE-OS 
4.76E-07 
2.S7E-07 
2.S4E-OS 
S.SSE-07 
1.SSE-03 
1.0SE-OS 
1.01E-OS 
3.4SE-OS 

EACfor 
Noncarcinogens 

1.SSE-12 
4.07E-OS 
4.S7E-10 
S.2SE-10 
S.SSE-10 
1.12E-OS 
4.46E-10 
2.49E-10 
2.0SE-12 
7.64E-10 
1.22E-OS 
S.SOE-OS 
S.79E-OS 
1.S0E-OS 



TABLEC-7 
INTAKE CALCULATIONS FOR SOIL SOUTH OF MARLIN 

AVERAGE -INDUSTRIAL WORKER 

SOIL INGESTION 

INTAKE = (Sc· IR • EF • ED· CF) I (BW· Al) 

Parameter Definition Value 
Intake Intake of chemical (mg/kg-day) calculated 
Sc Soil concentration (mg/kg) see data page 
Ac Air concentration (mg/mA3) see below 
EAC Effective air concentration (mg/mA3) calculated 
PEF Particulate Emission Factor (mA3/kg) 1.00E+09 
IR Ingestion rate of soil (mg/day) SO 
SA Skin surface area (cm2) 3300 
AF Soil to skin adherence factor (mg/cm2) 0.021 
ABSd Dermal absorption fraction (unitless) see chemprop page 
EF Exposure frequency (day/yr) 2S0 
ED Exposure duration (yr) 2S 
CF· Conversion factor (kg/mg) 1.00E-06 
BW Body weight (kg) 70 
ATc Averaging time for carcinogens (days) 2SSS0 
ATnc Averaging time for noncarcinogens (days) 912S 

Sc Intake for 
Chemical Carcinogens 

4,4-000 7.66E-03 1.34E-09 
Aluminum 6.4SE+03 1.13E-03 
Aroclor-12S4 2.0SE-01 3.SBE-OB 
Benzo(a)anthracene 2.6BE-01 4.6BE-OB 
Benzo(a)pyrene 3.47E-01 6.06E-OB 
Benzo(b)fluoranthene 4.66E-01 B.14E-OB 
Benzo(k)fluoranthene 1.S7E-01 2.74E-OB 
Dibenz(a,h)anthracene 1.13E-01 1.97E-OB 
Dieldrin 9.01E-04 1.S7E-10 
Indeno(1,2,3-cd)pyrene 3.6BE-01 6.43E-OB 
Iron 1.43E+04 2.49E-03 
Isopropyibenzene (cumene) B.31E-01 1.4SE-07 
Lead S.3SE+01 9.3SE-06 
Napthalene 3.23E-01 S.64E-OB 

DERMAL CONTACT 

INTAKE = (Sc· SA • AF· ABSd • EF· ED· CF) I (BW· Al) 

ABSd Sc Intake for 
Chemical Carcinogens 

4,4-000 1.30E-01 7.66E-03 2.41E-10 
Aluminum 1.00E-02 6.4SE+03 1.S6E-OS 
Aroclor-12S4 1.40E-01 2.0SE-01 6.9SE-09 
Benzo(a)anthracene 1.30E-01 2.6BE-01 B.44E-09 
Benzo(a)pyrene 1.30E-01 3.47E-01 1.09E-OB 
Benzo(b)fluoranthene 1.30E-01 4.66E-01 1.47E-OB 
Benzo(k)fluoranthene 1.30E-01 1.S7E-01 4.94E-09 
Dibenz(a,h)anthracene 1.30E-01 1.13E-01 3.S6E-09 
Dieldrin 1.30E-01 9.01E-04 2.B4E-11 
Indeno(1,2,3-cd)pyrene 1.30E-01 3.6BE-01 1.16E-OB 
Iron 1.00E-02 1.43E+04 3.46E-OS 
Isopropyibenzene (cumene) 1.30E-01 B.31E-01 2.62E-OB 
Lead 1.00E-02 S.3SE+01 1.30E-07 
Napthalene 1.30E-01 3.23E-01 1.02E-OB 

INHALATION PATHWAY 

Ac= Sc· (1/PEF) 
EAC= (Ac • EF· ED) I AT ·for carcinogens, a conversion is necessary to get into proper units, ug/m3 

Sc Ac EACfor 
Chemical Carcinogens 

4,4-DDD 7.B9E-04 7.B9E-13 1.93E-10 
Aluminum S.34E+03 S.34E-06 1.31E-03 
Aroclor-12S4 1.37E-01 1.37E-10 3.3SE-OB 
Benzo(a)anthracene 3.4SE-01 3.4SE-10 B.44E-OB 
Benzo(a)pyrene 4.S7E-01 4.S7E-10 1.12E-07 
Benzo(b)fluoranthene S.B2E-01 S.B2E-10 1.42E-07 
Benzo(k)fluoranthene 2.40E-01 2.40E-10 S.B7E-OB 
Dibenz(a,h)anthracene 1.SSE-01 1.SSE-10 3.79E-OB 
Dieldrin 9.97E-04 9.97E-13 2.44E-10 
Indeno(1,2,3-cd)pyrene 4.70E-01 4.70E-10 1.1SE-07 
Iron 1.63E+04 1.63E-OS 3.9BE-03 
Isopropyibenzene (cumene) B.31E-01 B.31E-10 2.03E-07 
Lead 6.96E+01 6.96E-OB 1.70E-OS 
Napthalene 3.23E-01 3.23E-10 7.90E-OB 

Reference 

EPA,2004a 
EPA,2004a 
EPA,2004a 
EPA,2004a 

EPA,2004a 
EPA,2004a 
EPA,19B9 
EPA,19B9 
EPA,19B9 
EPA,19B9 

Intake for 
Noncarcinogens 

3.7SE-09 
3.16E-03 
1.00E-07 
1.31E-07 
1.70E-07 
2.2BE-07 
7.6BE-OB 
S.S3E-OB 
4.41E-10 
1.BOE-07 
6.9BE-03 
4.07E-07 
2.62E-OS 
1.SBE-07 

Intake for 
Noncarcinogens 

6.7SE-10 
4.37E-OS 
1.9SE-OB 
2.36E-OB 
3.06E-OB 
4.11E-OB 
1.3BE-OB 
9.96E-09 
7.94E-11 
3.24E-OB 
9.6BE-OS 
7.33E-OB 
3.63E-07 
2.BSE-OB 

EACfor 
Noncarcinogens 

S.41E-13 
3.6SE-06 
9.3BE-11 
2.36E-10 
3.13E-10 
3.99E-10 
1.64E-10 
1.06E-10 
6.B3E-13 
3.22E-10 
1.12E-OS 
S.69E-10 
4.77E-OB 
2.21E-10 



TABLEC-8 
INTAKE CALCULATIONS FOR SOIL SOUTH OF MARLIN 

RME -INDUSTRIAL WORKER 

SOIL INGESTION 

INTAKE = (Sc * IR * EF * ED * CF) / (BW * AT) 

Parameter Definition Value 
Intake Intake of chemical (mg/kg-day) calculated 
Sc Soil concentration (mg/kg) see data page 
Ac Air concentration (mg/m"3) see below 
EAC Effective air concentration (mg/m"3) calculated 
PEF Particulate Emission Factor (m"3/kg) 1.00E+09 
IR Ingestion rate of soil (mglday) 50 
SA Skin surface area (cm2) 3300 
AF Soil to skin adherence factor (mg/cm2) 0.2 
ABSd Dermal absorption fraction (uniUess) see chemprop page 
EF Exposure frequency (day/yr) 250 
ED Exposure duraUon (yr) 25 
CF Conversion factor (kg/mg) 1.00E-OB 
BW Body weight (kg) 70 
ATc Averaging time for carcinogens (days) 25550 
ATnc Averaging time for noncarcinogens (days) 9125 

Sc Intake for 
Chemical Carcinogens 

4,4-DDD 4.98E-02 8.70E-09 
Aluminum B.91E+03 1.21E-03 
Aroclor-1254 7.40E-01 1.29E-07 
8enzo(a)anthracene 8.59E-01 1.50E-07 
Benzo(a)pyrene 1.01E+00 1.76E-07 
Benzo(b)fluoranthene 1.26E+00 2.19E-07 
Benzo(k)fluoranthene 3.78E-01 6.BOE-08 
Dlbenz(a,h)anthracene 2.3BE-01 4.12E-08 
Dieldrin 2.10E-03 3.B7E-10 
Indeno(1,2,3-cd)pyrene 7.B1E-01 1.33E-07 
Iron 1.75E+04 3.05E-03 
Isopropylbenzene (cumene) 8.62E+OO 1.51E-OB 
Lead 1.04E+02 1.82E-05 
Napthalene 2.78E+OO 4.85E-07 

DERMAL CONTACT 

INTAKE = (Sc * SA * AF * ABSd * EF * ED * CF) / (BW * AT) 

ABSd Sc Intake for 
Chemical Carcinogens 

4,4-DDD 1.30E-01 4.98E-02 1.49E-08 
Aluminum 1.00E-02 6.91E+03 1.59E-04 
Aroclor-1254 1.40E-01 7.40E-01 2.39E-07 
Benzo(a)anthracene 1.30E-01 8.59E-01 2.S8E-07 
8enzo(a)pyrene 1.30E-01 1.01E+OO 3.02E-07 
Benzo(b)fluoranthene 1.30E-01 1.2BE+OO 3.77E-07 
Benzo(k)fluoranthene 1.30E-01 3.78E-01 1.13E-07 
Dlbenz(a,h)anthracene 1.30E-01 2.36E-01 7.08E-08 
Dieldrin 1.30E-01 2.10E-03 B.3OE-10 
Indeno(1,2,3-cd)pyrene 1.30E-01 7.B1E-01 2.28E-07 
Iron 1.00E-02 1.7SE+04 4.03E-04 
Isopropylbenzene (cumene) 1.30E-01 8.B2E+OO 2.S8E-OB 
Lead 1.00E-02 1.04E+02 2.40E-OB 
Napthalene 1.30E-01 2.78E+OO 8.32E-07 

INHALATION PATHWAY 

Ac= Sc* (1/PEF) 
EAC= (Ac * EF * ED) I AT *for carcinogens, a conversion Is necessary to get Into proper units, ug/m3 

Sc Ac EAC for 
Chemical Carcinogens 

4,4-DDD 2.90E-03 2.90E-12 7.09E-10 
Aluminum S.95E+03 S.9SE-OB 1.4SE-03 
iAroclor-1254 7.2BE-01 7.2BE-10 1.78E-07 
Benzo(a)anthracene 1.21E+00 1.21E-09 2.9BE-07 
Benzo(a)pyrene 1.4BE+00 1.4BE-09 3.5BE-07 
Benzo(b)fluoranthene 1.B4E+00 1.B4E-09 4.01E-07 
Benzo(k)fluoranthene 6.51E-01 B.S1E-10 1.S9E-07 
Dibenz(a,h)anthracene 3.B3E-01 3.B3E-10 8.88E-08 
Dieldrin 3.00E-03 3.00E-12 7.34E-10 
Indeno(1,2,3-cd)pyrene 1.12E+OO 1.12E-09 2.73E-07 
Iron 1.78E+04 1.78E-OS 4.37E-03 
Isopropylbenzene (cumene) 8.B2E+00 8.62E-09 2.11E-OB 
Lead 8.4SE+01 8.4SE-08 2.07E-OS 
Napthalene 2.78E+OO 2.78E-09 B.79E-07 

Reference 

EPA,2004a 
EPA,2004a 
EPA,2004a 
EPA,2004a 

EPA,2004a 
EPA,2004a 
EPA,1989 
EPA,1989 
EPA, 1989 
EPA,1989 

Intake for 
Noncarclnogens 

2.44E-08 
3.38E-03 
3.B2E-07 
4.20E-07 
4.93E-07 
6.14E-07 
1.85E-07 
1.15E-07 
1.03E-09 
3.72E-07 
8.54E-03 
4.22E-OB 
5.09E-05 
1.3BE-OO 

Intake for 
Noncarcinogens 

4.18E-08 
4.47E-04 
B.B9E-07 
7.21E-07 
8.46E-07 
1.05E-06 
3. 17E-07 
1.98E-07 
1.7BE-09 
B.39E-07 
1.13E-03 
7.24E-OB 
B.72E-OB 
2.33E-OB 

EACfor 
Noncarclnogens 

1.99E-12 
4.07E-OB 
4.97E-10 
8.29E-10 
9.98E-10 
1.12E-09 
4.4BE-10 
2.49E-10 
2.0SE-12 
7.B4E-10 
1.22E-OS 
S.90E-09 
S.79E-08 
1.90E-09 



TABLE C-9 
EXPOSURE POINT CONCENTATION (mg/kg) FOR COPCs 

SOIL NORTH OF MARLIN AVE. 

Parameter Average 95% UCL Statistic Used 

1,2-Dichloroethane 0.0106 0.103 99% Chebyshev 
Aluminum 11971 13092 95% Student's-t 

Aroclor-1254 0.0056 0.0168 95% Chebyshev 
8enzo( a )anth racene 0.068 0.464 99% Chebyshev 

8enzo(a)pyrene 0.0922 0.554 99% Chebyshev 
8enzo(b )fluoranthene 0.12 0.649 99% Chebyshev 

Dibenz( a, h )anth racene 0.0384 0.177 99% Chebyshev 
Indeno(1,2,3-cd)pyrene 0.133 0.577 99% Chebyshev 

Iron 17531· 21765 95% Student's-t 
Tetrachloroethene 0.0127 0.129 99% Chebyshev 



TABLE C-10 
EXPOSURE POINT CONCENTATION (mg/kg) FOR COPCs 

SURFACE SOIL NORTH OF MARLIN AVE .. 

Parameter Average 95% UCL Statistic Used 

1,2-Dichloroethane 
Aluminum 10673 12185 95% Student's.,.t 

Aroclor-1254 0.0037 0.0077 95% Chebyshev 
8enzo( a )anthracene 0.0715 0.72 99% Chebyshev 

8enzo(a)pyrene 0.114 0.888 99% Chebyshev 
8enzo(b )fl uoranthene 0.146 0.352 95% Adjusted Gamma 

Dibenz(a,h)anthracene 0.0471 0.284 99% Chebyshev 
Indeno(1,2,3-cd)pyrene 0.151 0.969 99% Chebyshev 

Iron 19477 41127 95% Chebyshev 
Tetrach loroethene 0 a NS 

Notes: 
NS -- Not Sampled in surface soil. 



TABLE C-11 
CALCULATION OF OUTDOOR AIR CONCENTRATION FROM EXPOSED SOIL - VOLATILE EMISSIONS 

De= H' * Da * naA3.33inA2 + Dw * nwA3.33/nA2 Kd = Foc * Koc 
Pb * Kd + nw + na * H' 

na = n - nw 
VF= {3.14 * De * TtO.5 * QlC 

(2 * Pb * De) * CF Source: EPA, 1996 

Parameter Definition Value Reference 
Da Diffusion coefficent in air (cm"21sec) see below EPA,1996 
Dw Diffusion coefficent in water (cm"2/sec) see below EPA,1996 
De Effective diffusion coefficient (cm"2/sec) see below calculated 
VF Volatilization Factor (m3/kg) see below calculated 
n Total porosity (dimensionless) 0.35 TNRCC, 1993 
nw Water filled soil porosity (dimensionless) 0.15 EPA,1996 
n'a Air filled soil porosity (dimensionless) 0.2 n-nw 
H' Henry's law constant (dimensionless) see below TRRP 
Pb Dry Bulk Density (g/cm"3) 1.5 EPA,1996 
Foc Fraction organic carbon (gIg) 0.006 EPA, 1996 
Koc Organic carbon-water partition coefficient (cm"3/g) see below EPA,1996 
Kd Soil-water partition coefficient (cm"3/g) see below calculated 
CF Conversion factor (cm"2/m"2) 1.00E+04 standard 
O/C Inverse of the mean conc. at center of source (g/m"2-s per kg/m"3) see below EPA,1996 
T Exposure interval (sec) see below EPA,1996 

Chemical Da Dw De H' Koc Kd OIC T VF 
1,2,3-Trichloropropane 7.10E-02 7.90E-06 7.86E-OS 1.S8E-02 4.37E+01 0.2622 68.81 9.50E+08 1.41 E+04 
Tetrachloroethene 7.20E-02 8.20E-06 6.84E-03 7.6SE+00 1.SSE+02 0.93 68.81 9.S0E+08 1.S1 E+03 
Trichloroethene 7.90E-02 9.10E-06 7.47E-04 4.28E-01 1.66E+02 1.00 68.81 9.S0E+08 4.S8E+03 



TABLE C-12 
INTAKE CALCULATIONS FOR SOIL NORTH OF MARLIN 

AVERAGE - YOUTH TRESPASSER 

SOIL INGESTION 

INTAKE = (Sc * IR * EF * ED * CF) / (BW * AT) 

Parameter Definition Value 
Intake Intake of chemical (mglkg-day) calculated 
Sc Soil concentration (mglkg) see data page 
Ac Air concentration (mg/mIl3) see below 
EAC Effective air concentration (mg/mIl3) calculated 
PEF Particulate Emission Factor (mIl3Ikg) 1.00E+09 
VF Volatilization Factor (mIl3/kg) calculated 
IR Ingestion rate of soil (mglday) 100 
SA Skin surface area (cm2) 3500 
AF Soil to skin· adherence factor (mg/cm2) 0.1 
ABSd Dermal absorption fraction (unitless) see chemprop page 
EF Exposure frequency (day/yr) 25 
ED Exposure duration (yr) 6 
CF Conversion factor (kg/mg) 1.00E-06 
BW Body weight (kg) 40 
ATc Averaging time for carcinogens (days) 25550 
ATnc Averaging time for noncarcinogens (days) 9125 

Sc Intake for 
Chemical Carcinogens 

1,2-Dichloroethane 1.06E-02 1.56E-10 
Aluminum 1.20E+04 1.76E-04 
Aroclor-1254 5.60E-03 8.22E-11 
Benzo(a)anthracene 6.80E-02 9.98E-10 
Benzo(a)pyrene 9.22E-02 1.35E-09 
Benzo(b)f1uoranthene 1.20E-01 1.76E-09 
Dibenz(a,h)anthracene 3.84E-02 5.64E-10 
Indeno(1,2,3-cd)pyrene 1.33E-01 1.95E-09 
Iron 1;75E+04 2.57E-04 
Tetrachloroethene 1.27E-02 1.86E-10 

DERMAL CONTACT 

INTAKE = (Sc * SA * AF * ABSd * EF * ED * CF) / (BW * AT) 

ABSd Sc Intake for 
Chemical Carcinogens 

1,2-Dichloroethane 1.30E-01 1.06E-02 7.08E-11 
Aluminum 1.00E-02 1.20E+04 6.15E-06 
Aroclor-1254 1.30E-01 5.60E-03 3.74E-11 
Benzo(a)anthracene 1.30E-01 6.80E-02 4.54E-10 
Benzo(a)pyrene 1.30E-01 9.22E-02 6.16E-10 
Benzo(b)f1uoranthene 1.30E-01 1.20E-01 8.01E-10 
Dibenz(a,h)anthracene 1.30E-01 3.84E-02 2.56E-10 
Indeno(1,2,3-cd)pyrene 1.30E-01 1.33E-01 8.88E-10 
Iron 1.00E-02 1.75E+04 9.01E-06 
Tetrachloroethene 1.30E-01 1.27E-02 8.48E-11 

INHALATION PATHWAY 

Ac= Sc * (1/PEF+1NF) 
EAC= (Ac* EF * ED) / AT *for carcinogens, a conversion is necessary to get into proper units, ug/m3 

Sc VF Ac EACfor 
Chemical Carcinogens 

1,2-Dichloroethane 1.06E-02 1.41E+04 7.50E-07 4.40E-06 
Aluminum 1.07E+04 1.07E-05 6.27E-05 
Aroclor-1254 3.70E-03 3.70E-12 2.17E-11 
Benzo(a)anthi"acene 7.15E-02 7.15E-11 4.20E-10 
Benzo.(a)pyrene 1.14E-01 1.14E-10 6.69E-10 
Benzo(b)f1uoranthene 1.46E-01 1.46E-10 8.57E-10 
Dibenz(a,h)anthracene 4.71E-02 4.71E-11 2.77E-10 
Indeno(1,2,3-cd)pyrene 1.51E-01 1.51 E-10 8.86E-10 
Iron 1.95E+04 1.95E-05 1.14E-04 
Tetrachloroethene 1.27E-02 1.51E+03 8.38E-06 4.92E-05 

.f 

Reference 

EPA,2004a 
EPA,1996 

TNRCC,1998 
TNRCC, 1998 
TNRCC,1998 

professional judgment 
professional judgment 

EPA,1989 
EPA,1991a 
EPA,1989 
EPA,1989 

Intake for 
Noncarcinogens 

4.36E-10 
4.92E-04 
2.30E-10 
2.79E-09 
3.79E-09 
4.93E-09 
1.58E-09 
5.47E-09 
7.20E-04 
5.22E-10 

Intake for 
Noncarcin9gens 

1.98E-10 
1.72E-05 
1.05E-10 
1.27E-09 
1.72E-09 
2.24E-09 
7.18E-10 
2.49E-09 
2.52E-05 
2.37E-10 

EACfor 
Noncarcinogens 

1.23E-08 
1.75E-07 
6.08E-14 
1.18E-12 
1.87E-12 
2.40E-12 
7.74E-13 
2.48E-12 
3.20E-07 
1.38E-07 



TABLE C-13 
INTAKE CALCULATIONS FOR SOIL NORTH OF MARLIN 

RME -- YOUTH TRESPASSER (age 6 to 18) 

SOIL INGESTION 

INTAKE = (Sc "IR .. EF" ED" CF) I (BW" AT) 

Parameter Definition Value 
Intake Intake of chemical (mglkg-day) calculated 
Sc Soil concentration (mglkg) see data page 
Ac Air concentration (mg/m"3) see below 
EAC Effective air concentration (mg/m"3) calculated 
VF Volatilization Factor (m"3/kg) calculated 
PEF Particulate Emission Factor (mA3Ikg) 1.00E+09 
IR Ingestion rate of soli (mg/day) 100 
SA Skin surface area (cm2) 3500 
AF Soil to skin adherence factor (mg/cm2) 0.1 
ABSd Dermal absorption fraction (unitless) see chemprop page 
EF Exposure frequency (daylyr) 50 
ED Exposure duration (yr) 12 
CF Conversion factor (kg/mg) 1.00E-OB 
BW Body weight (kg) 40 
ATc Averaging lime for carcinogens (days) 25550 
ATnc Averaging lime for noncarcinogens (days) 9125 

Sc Intake for 
Chemical Carcinogens 

1,2-Dichloroethane 1.03E-01 B.05E-09 
Aluminum 1.31E+04 7.B9E-04 
Aroclor-1254 1.BBE-02 9.BBE-10 
Benzo(a)anthracene 4.B4E-01 2.72E-OB 
Benzo(a)pyrene 5.54E-01 3.25E-OB 
Benzo(b)f1uoranthene B,49E,01 3.B1E-OB 
Dlbenz(a,h)anthracene 1.77E-01 1.04E-OB 
Indeno(1,2,3-cd)pyrene 5.77E-01 3.39E-OB 
Iron 2.1BE+04 1.2BE-03 
Tetrachloroethene 1.29E-01 7.57E-09 

DERMAL CONTACT 

INTAKE = (Sc" SA .. AF" ABSd .. EF" ED" CF) I (BW" AT) 

ABSd Sc Intake for 
Chemical Carcinogens 

1,2-Dichloroethane 1.30E-01 1.03E-01 2.75E-09 
Aluminum 1.00E-02 1.31E+04 2.B9E-05 
Aroclor-1254 1.30E-01 1.BBE-02 4.49E-10 
Benzo(a)anthracene 1.30E-01 4.B4E-01 1.24E-OB 
Benzo(a)pyrene 1.30E-01 5.54E-01 1.4BE-OB 
Benzo(b)f1uoranthene 1.30E-01 B.49E-01 1.73E-OB 
Dibenz(a,h)anthracene 1.30E-01 1.77E-01 4.73E-09 
Indeno(1,2,3-cd)pyrene 1.30E-01 5.77E-01 1.54E-OB 
Iron 1.00E-02 2.1BE+04 4.47E-05 
Tetrachloroethene 1.30E-01 1.29E-01 3.45E-09 

INHALATION PATHWAY 

Ac= Sc * (1/PEF+1NF) 
EAC= (Ac * EF * ED) I AT *for carcinogens, a conversion is necessary to get into proper units, ug/m3 

Sc VF Ac EAC for 
Chemical Carcinogens 

1,2-Dichloroethane 1.03E-01 1.41E+04 7.29E-OB 1.71E-04 
Aluminum 1.22E+04 1.22E-05 2.BBE-04 
Aroclor-1254 7.70E-03 7.70E-12 1.B1E-10 
Benzo(a)anthracene 7.20E-01 7.20E-10 1.B9E-OB 
Benzo(a)pyrene B.BBE-01 B.BBE-10 2.09E-OB 
Benzo(b)f1uoranthene 3.52E-01 3.52E-10 B.27E-09 
Dibenz(a,h)anthracene 2.B4E-01 2.B4E-10 B.B7E-09 
Indeno(1,2,3-cd)pyrene 9.B9E-01 9.B9E-10 2.2BE-OB 
Iron 4.11E+04 4.11E-05 9.BBE-04 
Tetrachloroethene 1.29E-01 1.51E+03 B.52E-05 2.00E-03 

Reference 

EPA,199B 
EPA,2004a 

TNRCC,199B 
TNRCC, 199B 
TNRCC,199B 

TNRCC,199B 
TNRCC, 199B 

EPA,19B9 
EPA,1991a 
EPA, 19B9 
EPA,19B9 

Intake for 
Noncarcinogens 

1.B9E-OB 
2.15E-03 
2.7BE-09 
7.B3E-OB 
9.11E-OB 
1.07E-07 
2.91E-OB 
9,4BE-OB 
3.5BE-03 
2.12E-OB 

. Intake for 
Noncarcinogens 

7.70E-09 
7 .. 53E-05 
1.2BE-09 
3.47E-OB 
4.14E-OB 
4.B5E-OB 
1.32E-OB 
4.32E-OB 
1.25E-04 
9.B5E-09 

EACfor 
Noncarcinogens 

4.79E-07 
B.01E-07 
5.0BE-13 
4.73E-11 
5.B4E-11 
2.31E-11 
1.B7E-11 
6.37E-11 
2.70E-OB 
5.BOE-OB 



TABLEC·14 
INTAKE CALCULATIONS FOR SOIL NO'RTH OF MARLIN 

AVERAGE - CONSTRUCTION WORKER 

SOIL INGESTION 

INTAKE = (Sc ·IR· EF· ED * CF) / (8W· An 

Parameter Definition Value 
Intake Intake of chemical (mg/kg-day) calculated 
Sc Soil concentration (mglkg) see data page 
Ac Air concentration (mg/m"3) see below 
EAC Effective air concentration (mg/m"3) calculated 
IVF Volatilization Factor (m"3/kg) calculated 
PEF Particulate Emission Factor (m"3Ikg) 1.00E+09 
IR Ingestion rate of soil (mg/day) 165 
SA Skin surface area (cm2) 3300 
IAF Soil to skin adherence factor (mg/cm2) 0.14 
ABSd Dermal absorption fraction (unitless) see chemprop page 
EF Exposure frequency (daY/Yr) 90 
ED Exposure duration (yr) 1 
CF Conversion factor (kg/mg) 1.00E-06 
BW Body weight (kg) 70 
ATc Averaging time for carcinogens (days) 25550 
ATnc Averaging time for noncarcinogens (days) 365 

Sc Intake for 
Chemical Carcinogens 

1,2-Dichloroethane 1.06E-02 B.BOE-11 
Aluminum 1.20E+04 9.94E-05 
Aroclor-12S4 S.60E-03 4.6SE-11 
8enzo( a)anthracene 6.BOE-02 S.6SE-10 
Benzo(a)pyrene 9.22E-02 7.66E-10 
8enzo(b)fJuoranthene 1.20E-01 9.96E-10 
Dibenz(a,h)anthracene 3.B4E-02 3.19E-10 
Indeno(1,2,3-cd)pyrene 1.33E-01 1.10E-09 
Iron 1.7SE+04 1.46E-04 
Tetrachloroethene 1.27E-02 1.0SE-10 

DERMAL CONTACT 

INTAKE = (Sc· SA· AF· A8Sd * EF· ED * CF) / (8W· An 

ABSd Sc Intake for 
Chemical Carcinogens 

1,2-Dichioroethane 1.30E-01 1.0SE-02 3.20E-11 
Aluminum 1.00E-02 1.20E+04 2.78E-OS 
Aroclor-12S4 1.30E-01 5.S0E-03 1.69E-11 
Benzo( a)anthracene 1.30E-01 6.BOE-02 2.06E-10 
Benzo(a)pyrene 1.30E-01 9.22E-02 2.79E-10 
Benzo(b)fJuoranthene 1.30E-01 1.20E-01 3.63E-10 
Dibenz(a,h)anthracene 1.30E-01 3.B4E-02 1.16E-10 
Indeno(1,2,3-cd)pyrene 1.30E-01 1.33E-01 4.02E-10 
Iron 1.00E-02 1.7SE+04 4.08E-06 
Tetrachloroethene 1.30E-01 1.27E-02 3.B4E-11 

INHALATION PATHWAY 

Ac= Sc • (1/PEF + 1NF) 
EAC= (Ac· EF * ED) / AT *for carcinogens, a conversion is necessary to get into proper units, ug/m3 

Sc VF Ac EAC for 
Chemical Carcinogens 

1,2-Dichloroethane 1.06E-02 1.41E+04 7.S0E-07 2.64E-06 
Aluminum 1.07E+04 1.07E-OS 3.76E-OS 
Aroclor-12S4 3.70E-03 3.70E-12 1.30E-11 
Benzo( a)anthracene 7.15E-02 7.1SE-11 2.S2E-10 
Benzo( a)pyrene 1.14E-01 1.14E-10 4.02E-10 
Benzo(b)fJuoranthene 1.46E-01 1.46E-10 S.14E-10 
Dibenz(a,h)anthracene 4.71E-02 4.71E-11 1.6SE-10 
Indeno(1,2,3-cd)pyrene 1.S1E-01 1.51E-10 S.~2E-10 

Iron 1.95E+04 1.9SE-OS 6.8SE-05 
Tetrachloroethene 1.27E-02 1.S1E+03 B.3BE-OS 2.9SE-05 

Reference 

EPA,1996 
EPA,2004a 

professional judgment 
EPA,2004a 
EPA,2004b 

professional judgment 
professional judgment 

EPA,1989 
EPA,1989 
EPA,1989 
EPA,1989 

Intake for 
Noncarcinogens 

6.16E-09 
6.96E-03 
3.2SE-09 
3.9SE-OB 
5.36E-OB 
6.97E-OB 
2.23E-OB 
7.73E-08 
1.02E-02 
7.3BE-09 

Intake for 
Noncarcinogens 

2.24E-09 
1.9SE-04 
1.1BE-09 
1.44E-OB 
1.9SE-08 
2.S4E-08 
B.12E-09 
2.B1E-OB 
2.BSE-04 
2.S9E-09 

EACfor 
Noncarcinogens 

1.BSE-07 
2.63E-OS 
9.12E-13 
1.7SE-11 
2.B1E-11 
3.S0E-11 
1.16E-11 
3.72E-11 
4.80E-06 
2.07E-OS 



TABLE C-15 
INTAKE CALCULATIONS FOR SOIL NORTH OF MARLIN 

RME -- CONSTRUCTION WORKER 

SOIL INGESTION 

INTAKE = (Sc *IR * EF * ED * CF) I (BW * AT) 

Parameter Definition Value 
Intake Intake of chemical (mglkg-day) calculated 
Sc Soli concentration (mglkg) see data page 
Ac Air concentration (mg/m"3) see below 
EAC Effective air concentration (mg/m"3) . calculated 
VF Volatilization Factor (m"3Ikg) calculated 
PEF Particulate Emission Factor (m"3Ikg) 1.00E+09 
IR Ingestion rate of soil (mg/day) 330 
SA Skin surface area (cm2) 3300 
AF Soil to skin adherence factor (mg/cm2) 0.3 
ABSd Dennal absorption fraction (uniUess) see chemprop page 
EF Exposure frequency (day/yr) 250 
ED Exposure duration (yr) 1 
CF Conversion factor (kg/mg) 1.00E-06 
BW Body weight (kg) 70 
ATc Averaging time for carcinogens (days) 25550 
ATnc Averaging time for noncarclnogens (days) 365 

Sc Intake for 
Chemical Carcinogens 

1,2-Dichloroethane 1.03E-01 4.75E-09 
Aluminum 1.31E+04 6.04E-04 
Aroclor-1254 1.6BE-02 7.75E-10 
Benzo(a)anthracene 4.64E-01 2.14E-OB 
Benzo(a)pyrene 5.54E-01 2.56E-OB 
Benzo(b)fluoranthene 6,49E-01 2.99E-OB 
Dibenz(a,h)anthracene 1.77E-01 B.16E-09 
Indeno(1,2,3-cd)pyrene 5.77E-01 2.66E-OB 
Iron 2.1BE+04 1.00E-03 
Tetrachloroethene 1.29E-01 5.95E-09 

DERMAL CONTACT 

INTAKE = (Sc * SA * AF * ABSd * EF * ED * CF) I (BW * AT) 

ABSd Sc Intake for 
Chemical Carcinogens 

1,2-Dichloroethane 1.30E-01 1.03E-01 1.B5E-09 
Aluminum 1.00E-02 1.31E+04 1.B1E-05 
Aroclor-1254 1.30E-01 1.6BE-02 3.02E-10 
Benzo(a)anthracene 1.30E-01 4.64E-01 B.35E-09 
Benzo(a)pyrene 1.30E-01 5.54E-01 9.97E-09 
Benzo(b)fluoranthene 1.30E-01 6,49E-01 1.17E-OS 
Dibenz(a,h)anthracene 1.30E-01 1.77E-01 3.1SE-09 
Indeno(1,2,3-cd)pyrene 1.30E-01 5.77E-01 1.04E-OS 
Iron 1.00E-02 2.1BE+04 3.01E-05 
Tetrachloroethene' 1.30E-01 1.29E-01 2.32E-09 

INHALATION PATHWAY 

Ac= Sc * (1/PEF + 1NF) 
EAC= (Ac*EF* ED) IAT *for carcinogens, a conversion is necessary to get Into proper units, ug/m3 

Sc VF Ac EAC for 
Chemical Carcinogens 

1,2-Dlchloroethane 1.03E-01 1,41E+04 7.29E-06 7.13E-05 
Aluminum 1.22E+04 1.22E-05 1.19E-04 
Aroclor-1254 7.70E-03 7.70E-12 7.53E-11 
Benzo(a)anthracene 7.20E-01 7.20E-10 7.05E-09 
Benzo(a)pyrene S.SSE-01 S.SSE-10 S.69E-09 
Benzo(b)fluoranthene 3.52E-01 3.52E-10 3,44E-09 
Dibenz(a,h)anthracene 2.S4E-01 2.B4E-10 2.7SE-09 
Indeno(1,2,3-cd)pyrene 9.69E-01 9.69E-10 9,4SE-09 
Iron 4.11E+04 4.11E-05 4.02E-04 
Tetrachloroethene 1.29E-01 1.51E+03 B.52E-05 S.33E-04 

Reference 

EPA,1996 
EPA,2004a 
EPA, 2001· 
EPA,2004a 
EPA,2001b 

professional judgment 
professional judgment 

EPA,19B9 
EPA,19B9 
EPA, 19B9 
EPA,19B9 

Intake for 
Noncarclnogens 

3.33E-07 
4.23E-02 
5.42E-OB 
1.50E-06 
1.79E-06 
2.10E-06 
5.72E-07 
1.B6E-06 
7.03E-02 
4.17E-07 

Intake for 
Noncarclnogens 

1.30E-07 
1.27E-03 
2.12E-OB 
5.B4E-07 
6.9SE-07 
S.17E-07 
2.23E-07 
7.27E-07 
2.11E-03 
1.62E-07 

EAC for 
Noncarcinogens 

4.99E-06 
S.35E-06 
5.27E-12 
4.93E-10 
6.0SE-10 
2.41E-10 
1.95E-10 
6.64E-10 
2.S2E-05 
5.S3E-05 



TABLEC-16 
INTAKE CALCULATIONS FOR SOIL NORTH OF MARLIN 

AVERAGE --INDUSTRIAL WORKER 

SOIL INGESTION 

INTAKE = (Sc * IR * EF * ED * CF) I (BW * AT) 

Parameter Definition Value 
Intake Intake of chemical (mg/kg-day) calculated 
Sc Soil concentration (mglkg) see data page 
Ac Air concentration (mg/m"3) see below 
EAC Effective air concentration (mg/m"3) calculated 
VF Volatilization Factor (m"3/kg) calculated 
PEF Particulate Emission Factor (m"3Ikg) 1.00E+09 
IR Ingestion rate of soil (mg/day) 50 
SA Skin surface area (cm2) 3300 
AF Soil to skin adherence factor (mg/cm2) 0.021 
IABSd Dermal absorption fraction (unitless) see chemprop page 
EF Exposure frequency (day/yr) 250 
ED Exposure duration (yr) 25 
CF Conversion factor (kg/mg) 1.00E-06 
BW Body weight (kg) 70 
ATc Averaging time for carcinogens (days) 25550 
ATnc Averaging Ume for noncarclnogens (days) 9125 

Sc Intake for 
Chemical Carcinogens 

1 ,2-Dichloroethane 1.06E-02 1.B5E-OS 
Aluminum 1.20E+04 2.0SE-03 
IAroclor-1254 S.60E-03 S.7BE-10 
Benzo(a)anthracene 6.BOE-02 1.1SE-OB 
Benzo(a)pyrene S.22E-02 1.61E-OB 
Benzo(b)fiuoranthene 1.20E-01 2.10E-OB 
Dibenz(a,h)anthracene 3.B4E-02 6.71E-OS 
Indeno(1,2,3-cd)pyrene 1.33E-01 2.32E-OB 
Iron 1.7SE+04 3.06E-03 
Tetrachloroethene 1.27E-02 2.22E-OS 

DERMAL CONTACT 

INTAKE = (Sc * SA * AF * ABSd * EF * ED * CF) I (BW * AT) 

ABSd Sc Intake for 
Chemical Carcinogens 

1 ,2-Dichloroethane 1.30E-01 1.06E-02 3.34E-10 
Aluminum 1.00E-02 1.20E+04 2.90E-05 
Aroclor-1254 1.30E-01 5.60E-03 1.76E-10 
Benzo(a)anthracene 1.30E-01 6.BOE-02 2.14E-09 
Benzo(a)pyrene 1.30E-01 9.22E-02 2.90E-OS 
Benzo(b)fiuoranthene 1.30E-01 1.20E-01 3.7BE-OS 
Dibenz(a,h)anthracene 1.30E-01 3.B4E-02 1.21E-OS 
Indeno(1,2,3-cd)pyrene 1.30E-01 1.33E-01 4.1SE-09 
Iron 1.00E-02 1.7SE+04 4.25E-05 
Tetrachloroethene 1.30E-01 1.27E-02 4.00E-10 

INHALATION PATHWAY 

Ac= Sc * (1/PEF + 1NF) 
EAC= (Ac*EF*ED)/AT ~or carcinogens, a conversion Is necessary to get into proper units, ug/m3 

Sc VF Ac EAC for 
Chemical Carcinogens 

1 ,2-Dichloroethane 1.06E-02 1.41E+04 7.50E-07 1.B4E-04 
IAluminum 1.07E+04 1.07E-05 2.61E-03 
Arocior-1254 3.70E-03 3.70E-12 9.05E-10 
Benzo(a)anthracene 7.15E-02 7.15E-11 1.75E-OB 
Benzo(a)pyrene 1.14E-01 1.14E-10 2.7SE-OB 
Benzo(b)fiuoranthene 1.46E-01 1.46E-10 3.57E-OB 
Dibenz(a,h)anthracene 4.71E-02 4.71E-11 1.15E-OB 
Indeno(1,2,3-cd)pyrene 1.S1E-01 1.S1E-10 3.6SE-OB 
Iron 1.95E+04 1.95E-OS 4.76E-03 
Tetrachloroethene 1.27E-02 1.51E+03 B.3BE-06 2.05E-03 

Reference 

EPA,1996 
EPA,2004a 
EPA,2004a 
EPA,2004a 
EPA,2001a 

EPA,2004a 
EPA,2004a 
EPA,19B9 
EPA,19B9 
EPA,19BS 
EPA,19B9 

Intake for 
Noncarcinogens 

5.19E-OS 
5.B6E-03 
2.74E-OS 
3.33E-OB 
4.S1E-OB 
5.B7E-OB 
1.BBE-OB 
6.S1E-OB 
B.5BE-03 
6.21E-OS 

Intake for 
Noncarcinogens 

S.34E-10 
B.12E-05 
4.S4E-10 
5.S9E-OS 
B.13E-OS 
1.06E-OB 
3.3BE-OS 
1.17E-OB 
1.19E-04 . 
1.12E-OS 

EACfor 
Noncarcinogens 

5.14E-07 
7.31E-06 
2.S3E-12 
4.S0E-11 
7.B1E-11 
1.00E-10 
3.23E-11 
1.03E-10 
1.33E-OS 
S.74E-06 



TABLEC-17 
INTAKE CALCULATIONS FOR SOIL NORTH OF MARLIN 

RME --INDUSTRIAL WORKER 

SOIL INGESTION 

INTAKE = (Sc *IR * EF * ED *CF) / (BW* An 

Parameter Definition Value 
Intake Intake of chemical (mglkg-day) calculated 
Sc Soil concentration (mglkg) see data page 
Ac Air concentration (mg/mA3) see below 
EAC Effective air concentration (mg/mA3) calculated 
VF Volatilization Factor (mA3Ikg) calculated 
PEF Particulate Emission Factor (mA3Ikg) 1.00E+09 
IR Ingestion rate of soil (mg/day) 50 
SA Skin surface area (cm2) 3300 
AF Soil to skin adherence factor (mg/cm2) 0.2 
ABSd Dermal absorption fraction (unitless) see chemprop page 
EF Exposure frequency (daY/Yr) 250 
ED Exposure duration (yr) 25 
CF Conversion factor (kg/mg) 1.00E-06 
BW Body weight (kg) 70 
ATc Averaging time for carcinogens (days) 25550 
ATnc Averaging time for noncarcinogens (days) 9125 

Sc Intake for 
Chemical Carcinogens 

1 ,2-Dichloroethane 1.03E-01 1.80E-08 
Aluminum 1.31E+04 2.29E-03 
Aroclor-1254 1.68E-02 2.94E-09 
Benzo( a)anthracene 4.64E-01 8.11E-08 
Benzo(a)pyrene 5.54E-01 9.68E-08 
Benzo(b)fluoranthene 6.49E-01 1.13E-07 
Dibenz(a,h)anthracene 1.77E-01 3.09E-08 
Indeno(1,2,3-cd)pyrene 5.77E-01 1.01E-07 
Iron 2.18E+04 3.80E-03 
Tetrachloroethene 1.29E-01 2.25E-08 

DERMAL CONTACT 

INTAKE = (Sc * SA * AF * ABSd * EF * ED * CF) / (BW * An 

ABSd Sc Intake for 
Chemical Carcinogens 

1 ,2-Dichloroethane 1.30E-01 1.03E-01 3.09E-08 
Aluminum 1.00E-02 1.31E+04 3.02E-04 
Arocior-1254 1.30E-01 1.68E-02 5.04E-09 
Benzo(a)anthracene 1.30E-01 4.64E-01 1.39E-07 
Benzo(a)pyrene 1.30E-01 5.54E-01 1.66E-07 
Benzo(b)fluoranthene 1.30E-01 6.49E-01 1.95E-07 
Dibenz(a,h)anthracene 1.30E-01 1.77E-01 5.31E-08 
Indeno(1,2,3-cd)pyrene 1.30E-01 5.77E-01 1.73E-07 
Iron 1.00E-02 2.18E+04 5.02E-04 
Tetrachloroethene 1.30E-01 1.29E-01 3.87E-08 

INHALATION PATHWAY 

Ac= Sc * (1/PEF + 1NF) 
EAC= (Ac*EF * ED) / AT *for carcinogens, a conversion is necessary to get Into proper units, ug/m3 

Sc VF Ac EAC for 
Chemical Carcinogens 

1 ,2-Dichloroethane 1.03E-01 1.41E+04 7.29E-06 1.78E-03 
Aluminum 1.22E+04 1.22E-05 2.98E-03 
Arocior-1254 7.70E-03 7.70E-12 1.88E-09 
Benzo(a)anthracene 7.20E-01 7.20E-10 1.76E-07 
Benzo(a)pyrene 8.88E-01 8.88E-10 2.17E-07 
Benzo(b)fluoranthene 3.52E-01 3.52E-10 8.61E-08 
Dibenz(a,h)anthracene 2.B4E-01 2.84E-10 6.95E-08 
Indeno(1,2,3-cd)pyrene 9.69E-01 9.69E-10 2.37E-07 
Iron 4.11E+04 4.11E-05 1.01E-02 
Tetrachloroethene 1.29E-01 1.51E+03 8.52E-05 2.08E-02 

Reference 

EPA, 1996 
EPA,2004a 
EPA,2004a 
EPA,2004a 
EPA,2004a 

EPA,2004a 
EPA,2004a 
EPA, 1989 
EPA, 1989 
EPA, 1989 
EPA, 1989 

Intake for 
Noncarcinogens 

5.04E-08 
6.41E-03 
8.22E-09 
2.27E-07 
2.71E-07 
3.18E-07 
8.66E-08 
2.82E-07 
1.06E-02 
6.31E-08 

Intake for 
Noncarcinogens 

8.65E-08 
8.45E-04 
1.41E-08 
3.90E-07 
4.65E-07 
5.45E-07 
1.49E-07 
4.84E-07 
1.41 E-03 
1.08E-07 

EACfor 
Noncarclnogens 

4.99E-06 
8.35E-06 
5.27E-12 
4.93E-10 
6.08E-10 
2.41 E-10 
1.95E-10 
6.64E-10 
2.B2E-05 
5.83E-05 



APPENDIXD 

RISK CALCULATIONS 



TABLE 0-1 
CHEMICAL SPECIFIC TOXICITY VALUES* 

EPA weight- Chronic Inhalaiton Oral Slope Inhalation Dermal 
Compound of-evidence CAS Number RfD RfC Factor Unit Risk Absorption 

classification mg/kg-da~ Notes: mg/m3 Notes: 1/mg/kg-day Notes: 1/ug/m3 Notes: (unitless) Notes: 

4,4-DDD 82 72-54-S 2.40E-01 1.30E-01 
Aluminum Not available 7429-90-5 1.00E+00 5.00E-03 1.00E-02 
Aroclor-1254 82 1336-36-3 2.00E-05 2.00E+00 5.70E-04 1.40E-01 
'Arsenic A 7440-3S-2 3.00E-04 1.50E+00 4.30E-03 3.00E-02 
8enzo(a)anthracene 82 56-55-3 7.30E-01 S.SOE-05 1.30E-01 
8enzo(a)pyrene 82 50-32-S 7.30E+00 S.SOE-04 1.30E-01 
8enzo(b )fluoranthene 82 205-99-2 7.30E-01 S.SOE-05 1.30E-01 
8enzo(k)f1uoranthene 82 207-0S-9 7.30E-02 S.SOE-06 1.30E-01 
Dibenz(a,h)anthracene 82 53-70-3 7.30E+00 S.SOE-04 1.30E-01 
Dieldrin 82 60-57-1 5.00E-05 1.60E+01 4.60E-03 1.30E-01 
Indeno(1,2,3-cd)pyrene 82 193-39-5 7.30E-01 S.SOE-05 1.30E-01 
Iron Not available 7439-S9-6 7.00E-01 NCEA,2006 1.00E-02 
Isopropylbenzene (cumene) D 9S-S2-S 1.00E-01 4.00E-01 1.30E-01 
Lead 82 7439-92-1 1.00E-02 
Napthalene D 91-20-3 2.00E-02 3.00E-03 1.30E-01 

Notes: 
* Unless otherwise noted, the values were obtained from the EPA's on-line database, IRIS. 



I 

TABLE 0-2 
RISK/HAZARD CALCULATIONS FOR SOIL SOUTH OF MARLIN 

AVERAGE - YOUTH TRESPASSER 

Cancer Risk = Intake*CSF HQ= Intake I RfD 
or or 

EAC *IUR EAC I RfC 

Parameter Definition Default 
Intake Intake of chemical (mg/kg-day) see intake 
EAC Effective Air Concentration (mg/mIl3) see intake 
CSF Cancer slope factor (mg/kg-day)-1 see chemprop 
IUR Inhalation unit risk (ug/mIl3)-1 see chemprop 
RfD Reference dose (mg/kg-day) see chemprop 
RfC Inhalation reference concentration (mg/mIl3) see chemprop 

INGESTION 

Slope RfD Intake Intake Cancer 
Chemical Factor Carc Noncarc Risk 

4,4-000 2,40E-01 - 1.12E-10 3.1SE-10 2.70E-11 
Aluminum - 1.00E+OO S,47E-OS 2.SSE-04 
Aroclor-1254 2.00E+OO 2.00E-OS 3.01E-OS B,42E-OS S.02E-OS 
Benzo(a)anthracene 7.30E-01 - 3.S3E-OS 1.10E-OB 2.B7E-09 
Benzo(a)pyrene 7.30E+OO - S.OSE-OS 1,43E-OB 3.72E-OB 
Benzo(b )f1uoranthene 7.30E-01 - S.B4E-OS 1.S2E-OB 4.SSE-OS 
Benzo(k)f1uoranthene 7.30E-02 - 2.30E-OS S,45E-OS 1.SBE-10 
Oibenz(a, h)anthracene 7.30E+OO - 1.SSE-OS 4.S4E-OS 1.21E-OB 
Dieldrin 1.S0E+01 S.OOE-OS 1.32E-11 3.70E-11 2.12E-10 
Indeno( 1,2,3-cd)pyrene 7.30E-01 - 5.40E-OS 1.S1E-OB 3.S4E-OS 
Iron - 7.00E-01 2.10E-04 S.B7E-04 
Isopropylbenzene (cumene) - 1.00E-01 1.22E-OB 3,42E-OB 
Lead - - 7.BSE-07 2.20E-OS 
Napthalene - 2.00E-02 4.74E-OS 1.33E-OB 

I PATHWAY TOTAL = S.75E-OB 

DERMAL CONTACT 

Slope RfD Intake Intake Cancer 
Chemical Factor Carc Noncarc Risk 

4,4-000 2,40E-01 - S.12E-11 1,43E-10 1.23E-11 
Aluminum - 1.00E+OO 3.31E-OS S.2BE-OS 
Aroclor-1254 2.00E+OO 2.00E-OS 1,47E-OS 4.13E-OS 2.SSE-OS 
Benzo(a)anthracene 7.30E-01 - 1.7SE-OS S.01E-OS 1.31E-OS 
Benzo(a)pyrene 7.30E+OO - 2.32E-OS S,4SE-OS 1.SSE-OB 
Benzo(b )f1uoranthene 7.30E-01 - 3.11E-OS B.71E-OS 2.27E-OS 
Benzo(k)f1uoranthene 7.30E-02 - 1.0SE-OS 2.S4E-OS 7.S5E-11 
Dibenz(a,h)anthracene 7.30E+OO - 7.S5E-10 2.11E-OS S.S1E-OS 
Dieldrin 1.S0E+01 S.OOE-OS S.02E-12 1.SBE-11 S.S2E-11 
Indeno( 1,2, 3-cd)pyrene 7.30E-01 - 2.4SE-OS S.BBE-OS 1.7SE-OS 
Iron - 7.00E-01 7. 33E-OS 2.0SE-05 
Isopropylbenzene (cumene) - 1.00E-01 S.5SE-OS 1.S5E-OB 
Lead - - 2.7SE-OB 7.70E-OB 
Napthalene - 2.00E-02 2.1SE-OS S.04E-OS 

I PATHWAY TOTAL = 3.0SE-OB 

INHALATION 

IUR RfC EAC EAC Cancer 
Chemical Carc (ug/m3) Noncarc (mg/m3) Risk 

4,4-000 - - 4.S3E-12 1.30E-14 
Aluminum - 5.00E-03 3.13E-OS B.77E-OB 
Aroclor-1254 S.70E-04 - B.04E-10 2.25E-12 4.SBE-13 
Benzo( a) anthracene B.BOE-OS - 2.03E-OS S.S7E-12 1.7BE-13 
Benzo(a)pyrene B.BOE-04 - 2.SBE-OS 7.S1E-12 2.3SE-12 
Benzo(b )f1uoranthene B.BOE-OS - 3,42E-OS S.57E-12 3.01E-13 
Benzo(k)f1uoranthene B.BOE-OS 1,41E-OS 3.S5E-12 1.24E-14 
Dibenz(a,h)anthracene B.BOE-04 - S.10E-10 2.SSE-12 B.01 E-13 
Dieldrin 4.S0E-03 S.B5E-12 1.S4E-14 2.SSE-14 
Indeno(1,2,3-cd)pyrene B.BOE-OS - 2.7SE-OS 7.73E-12 2,43E-13 
Iron - - S.SSE-OS 2.SBE-07 
Isopropylbenzene (cumene) - 4.00E-01 4.BBE-OS 1.37E-11 
Lead - - 4.0SE-07 1. 14E-OS 
Napthalene - 3.00E-03 1.S0E-OS S.31E-12 

I PATHWAY TOTAL = 4.3BE-12 

TOTAL 9.SSE-OS 

Hazard 
Quotient 

2.SSE-04 
4.21E-04 

7,40E-07 

B.3BE-04 
3,42E-07 

S.S4E-07 

1.S3E-03 I 

Hazard 
Quotient 

S.2BE-OS 
2.0SE-04 

3. 37E-07 

2.S3E-OS 
1.SSE-07 

3.02E-07 

2,4SE-04 I 

Hazard 
Quotient 

1.75E-OS 

3,42E-11 

1.77E-OS 

1.7SE-OS I 

1.79E-03 

I 



TABLE 0-3 
RISK/HAZARD CALCULATIONS FOR SOIL SOUTH OF MARLIN 

RME -- YOUTH TRESPASSER (age S to 18) 

Cancer Risk = Intake*CSF HQ= Intake / RID 
or or 

EAC *IUR EAC/ RfC 

Parameter Definition Default 
Intake Intake of chemical (mg/kg-day) see Intake 
EAC Effective Air Concentration (mg/m"3) see Intake 
CSF Cancer slope factor (mg/kg-day)-1 see chern prop 
IUR Inhalation unit risk {ug/m"3)-1 see chemprop 
RID Reference dose (mg/kg-day) see chern prop 
RfC Inhalation reference concentration (mg/m"3) see chern prop 

INGESTION 

Slope RfD Intake Intake Cancer 
Chemical Factor Carc Noncarc Risk 

4,4-00D 2,40E-01 - 2. 92E-09 B.19E-09 7.02E-10 
Aluminum - 1.00E+OO 4.0SE-04 1.14E-03 
Aroclor-12S4 2.00E+OO 2.00E-OS 4. 34E-OB 1.22E-07 B.S9E-OB 
Benzo( a)anthracene 7.30E-01 - S.04E-OB 1,41E-07 3.SBE-OB 
Benzo(a)pyrene 7.30E+OO - S.92E-OB 1.SSE-07 4.32E-07 
Benzo(b )fluoranthene 7.30E-01 - 7.37E-OB 2.0SE-07 S.3BE-OB 
Benzo(k)fluoranthene 7.30E-02 - 2.22E-OB S.21E-OB 1.S2E-09 
Dlbenz(a,h)anthracene 7.30E+OO - 1.39E-OB 3.BBE-OB 1.01E-07 
Dieldrin 1.S0E+01 S.OOE-OS 1.23E-10 3,4SE-10 1.97E-09 
Indeno(1,2,3-cd)pyrene 7.30E-01 - 4,47E-OB 1.2SE-07 3.2SE-OB 
Iron - 7.00E-01 1.02E-03 2.B7E-03 
Isopropylbenzene (cumene) - 1.00E-01 S.OSE-07 1,42E-OS 
Lead - - S.11E-OS 1.71E-OS 
Napthalene - 2.00E-02 1.S3E-07 4.SSE-07 

I PATHWAY TOTAL = 7,4BE-07 

I 
DERMAL CONTACT 

Slope RID Intake Intake Cancer 
Chemical Factor Carc Noncarc Risk 

4,4-00D 2,40E-01 - 1.33E-09 3.72E-09 3.19E-10 
Aluminum - 1.00E+OO 1,42E-OS 3.9BE-OS 
Aroclor-12S4 2.00E+OO 2.00E-OS 2.13E-OB S.9SE-OB 4.2SE-OB 
Benzo(a)anthracene 7.30E-01 - 2.29E-OB S,42E-OB 1.SBE-OB 
Benzo(a)pyrene 7.30E+OO - 2.S9E-OB 7.S4E-OB 1.97E-07 
Benzo(b )fluoranthene 7.30E-01 - 3.3SE-OB 9.39E-OB 2,4SE-OB 
Benzo(k)fluoranthene 7.30E-02 - 1.01E-OB 2.B3E-OB 7.37E-10 
Dibenz(a,h)anthracene 7.30E+OO - S.30E-09 1.77E-OB 4.S0E-OB 
Dieldrin 1.60E+01 S.OOE-OS S.S1E-11 1.S7E-10 B.9BE-10 
Indeno{1,2,3-cd)pyrene 7.30E-01 - 2.03E-OB S.S9E-OB 1,4BE-OB 
Iron - 7.00E-01 3.S9E-OS 1.00E-04 
Isopropylbenzene (cumene) - 1.00E-01 2.30E-07 6,4SE-07 
Lead - - 2.14E-07 S.9BE-07 
Napthalene - 2.00E-02 7,41E-OB 2.0BE-07 

I PATHWAY TOTAL- 3,43E-07 

INHALATION 

IUR RfC EAC EAC Cancer 
Chemical Carc (ug/m3) Noncarc (mg/m3) Risk 

4,4-000 - - S.B1E-11 1.91E-13 
Aluminum - S.OOE-03 1,40E-04 3.91E-07 
Aroclor-12S4 S.70E-04 - 1.70E-OB 4.77E-11 9.72E-12 
Benzo{a)anthracene B.BOE-OS - 2.B4E-OB 7.9SE-11 2.S0E-12 
Benzo(a)pyrene B.BOE-04 - 3.42E-OB 9.SBE-11 3.01E-11 
Benzo(b )fluoranthene B.BOE-OS - 3.BSE-OB 1.0BE-10 3.3BE-12 
Benzo(k)fluoranthene B.BOE-OS - 1.S3E-OB 4.2BE-11 1.3SE-13 
Dibenz{a,h)anthracene B.BOE-04 - B.S2E-09 2.39E-11 7.S0E-12 
Dieldrin 4.60E-03 - 7.0SE-11 1.97E-13 3.24E-13 
Indeno(1,2,3-cd)pyrene B.BOE-OS - 2.S2E-OB 7.33E-11 2.30E-12 
Iron - - 4.19E-04 1.17E-OS 
Isopropylbenzene (cumene) - 4.00E-01 2.02E-07 S.67E-10 
Lead - 1.9BE-OS S.SSE-09 
Napthalene - 3.00E-03 S.S2E-OB l.B2E-10 

I PATHWAY TOTAL = S.60E-11 

TOTAL 1.09E-OS 

Hazard 
Quotient 

1.14E-03 
S.OBE-03 

S.90E-OS 

4.10E-03 
1,42E-OS 

2.2BE-OS 

1.14E-02 I 
I 

Hazard 
Quotient 

3.9BE-OS 
2.9BE-03 

3.14E-OS 

1,43E-04 
S,4SE-OS 

1.04E-OS 

3.1BE-03 1 

Hazard 
Quotient 

7.B2E-OS 

1.42E-09 

6.0BE-OB 

7.B3E-OS I 

1.4SE-02 



TABLE D-4 
RISK/HAZARD CALCULATIONS FOR SOIL SOUTH OF MARLIN 

AVERAGE - CONSTRUCTION WORKER 

Cancer Risk = Intake*CSF HQ= Intake I RfD 
or or 

EAC *IUR EAC I RfC 

Parameter Definition Default 
Intake Intake of chemical (mg/kg-day) see Intake 
EAC Effective Air Concentration (mg/m"3) see intake 
CSF Cancer slope faelor (mg/kg-day)-1 see chern prop 
IUR Inhalation unit risk (ugim"3)-1 see chern prop 
RfD Reference dose (mglkg-day) see chern prop 
RfC Inhalation reference concentration (mg/m"3) see chern prop 

INGESTION 

Slope RID Intake Intake Cancer 
Chemical Factor Care Nonearc Risk 

4,4-000 2.40E-01 - S.3SE-11 4.45E-OS 1.53E-11 
Aluminum - 1.00E+OO 5.3SE-05 3.75E-03 
IAroclor-12S4 2.00E+OO 2.00E-05 1.70E-OS 1.1SE-07 3.40E-OS 
Benzo(a)anthraeene 7.30E-01 - 2.23E-OS 1.5SE-07 l.S2E-OS 
Benzo(a)pyrene 7.30E+OO - 2.8BE-OS 2.02E-07 2.10E-08 
Benzo(b )f1uoranthene 7.30E-01 - 3.87E-OS 2.71E-07 2.82E-OS 
Benzo(k)f1uoranthene 7.30E-02 - 1.30E-OS S.13E-08 S.52E-11 
o ibenz( a, h)anthracene 7.30E+OO - S.3BE-10 S.S7E-08 S.85E-OS 
Dieldrin 1.S0E+01 5.00E-05 7.4BE-12 5.24E-10 1.20E-10 
Indeno(1,2,3-cd)pyrene 7.30E-01 - 3.0SE-OS 2. 14E-07 2.23E-OS 
Iron - 7.00E-01 1.1SE-04 8.30E-03 
Isopropylbenzene (eumene) - 1.00E-01 S.SOE-OS 4.83E-07 
Lead - - 4.44E-07 3.11E-05 
Napthalene - 2.00E-02 2.SBE-OS 1.88E-07 

I PATHWAY TOTAL- 3. 82E-08 

DERMAL CONTACT 

Slope RID Intake Intake Cancer 
Chemical Factor Care Nonearc Risk 

4,4-000 2.40E-01 - 2.32E-11 1.S2E-OS 5.SSE-12 
Aluminum - 1.00E+OO 1.50E-OS 1.05E-04 
Aroclor-12S4 2.00E+OO 2.00E-05 S.S7E-10 4.S7E-08 1.33E-OS 
Benzo(a)anthraeene 7.30E-01 - 8.10E-10 S.S7E-OB 5.S1E-10 
Benzo(a)pyrene 7.30E+OO - 1.0SE-OS 7.34E-08 7.SSE-OS 
Benzo(b )f1uoranthene 7.30E-01 - 1.41E-OS S.BSE-08 1.03E-OS 
Benzo(k)f1uoranthene 7.30E-02. - 4.7SE-10 3.32E-08 3.46E-11 
Dibenz( a, h) anthracene 7.30E+OO - 3.42E-10 2.39E-08 2.49E-OS 
Dieldrin 1.S0E+01 S.OOE-OS 2.72E-12 1.S1E-10 4.3SE-11 
Indeno( 1,2, 3-ed)pyrene 7.30E-01 - 1.11E-OS 7.79E-08 B.12E-10 
Iron - 7.00E-01 3.32E-OS 2.32E-04 
Isopropylbenzene (cumene) - 1.00E-01 2.51E-OS 1.7SE-07 
Lead - - 1.24E-OB 8.71E-07 
Napthalene - 2.00E-02 S.7SE-10 S.B3E-08 

I PATHWAY TOTAL = 1.40E-08 

INHALATION 

IUR RfC EAC EAC Cancer 
Chemical Care (ug/m3) Noncare (mg/m3) Risk 

4,4-000 - - 2.7BE-12 1.S5E-13 
Aluminum - 5.00E-03 1.8BE-05 1.32E-OS 
Aroclor-12S4 5.70E-04 - 4.83E-10 3.38E-11 2.75E-13 
Benzo(a)anthracene B.80E-05 - 1.22E-OS 8.S1E-11 1.07E-13 
Benzo(a)pyrene 8.80E-04 - 1.S1E-OS 1.13E-10 1.42E-12 
Benzo(b )f1uoranthene 8.80E-05 - 2.0SE-OS 1.44E-10 1.80E-13 
Benzo(k)f1uoranthene 8.80E-OS - 8.4SE-10 5.S2E-11 7.44E-15 
Dlbenz( a,h)anthracene 8.80E-04 - 5.4SE-10 3.82E-11 4.80E-13 
Dieldrin 4.S0E-03 - 3.51E-12 2.4SE-13 1.S2E-14 
Indeno(1,2,3-cd)pyrene 8.80E-OS - 1.SSE-OS 1.1SE-10 1.4SE-13 
Iron - - S.74E-05 4.02E-OS 
Isopropylbenzene (eumene) - 4.00E-01 2.93E-OS 2.05E-10 
Lead - 2.4SE-07 1.72E-08 
Napthalene - 3.00E-03 1.14E-OS 7.SSE-11 

I PATHWAY TOTAL = 2.S3E-12 

TOTAL 5.22E-OB 

Hazard 
Quotient 

3.7SE-03 
5.SSE-03 

1.0SE-05 

1.1SE-02 
4.83E-OS 

S.3SE-OS 

2.1SE-02 I 

Hazard 
Quotient 

1.0SE-04 
2.34E-03 

3.81E-OS 

3.32E-04 
1.7SE-OS 

3.42E-OS 

2.7BE-03 I 

Hazard 
Quotient 

2.S3E-04 

5.12E-10 

2.SSE-08 

2.S3E-04 I 

2.4SE-02 



TABLE 0-5 
RISK/HAZARD CALCULATIONS FOR SOIL SOUTH OF MARLIN 

RME -- CONSTRUCTION WORKER 

Cancer Risk = Intake*CSF HQ = Intake I RfD 
or or 

EAC *IUR EAC I RfC 

Parameter Definition Default 
Intake Intake of chemical (mg/kg-day) see intake 
EAC Effective Air Concentration (mg/m"3) see intake 
CSF Cancer slope factor (mg/kg-day)-1 see chemprop 
IUR Inhalation unit risk (ug/m"3)-1 see chemprop 
RID Reference dose (mg/kg-day) see chemprop 
RfC Inhalation reference concentration (mg/m"3) see chemprop 

INGESTION 

Slope RID Intake Intake Cancer 
Chemical Factor Carc Noncarc Risk 

4,4-000 2,40E-01 - 2.30E-OS 1.S1E-07 S.S1E-10 
Aluminum - 1.00E+00 3.1SE-04 2.23E-02 
Aroclor-12S4 2.00E+00 2.00E-OS 3,41E-OB 2.3SE-OS S.B3E-OB 
Benzo(a)anthracene 7.30E-01 - 3.SSE-OB 2. 77E-OS 2. BSE-OB 
Benzo( a)pyrene 7.30E+00 - 4.SSE-OB 3.2SE-OS 3.3SE-07 
Benzo(b )fluoranthene 7.30E-01 - S.7SE-OB 4.0SE-OS 4.23E-OB 
Benzo(k)f1uoranthene 7.30E-02 - 1.74E-OB 1.22E-OS 1.27E-OS 
Dibenz( a,h)anthracene 7.30E+00 - 1.0SE-OB 7.S2E-07 7.SSE-OB 
Dieldrin 1.S0E+01 S.OOE-OS S.SSE-11 S.7BE-OS 1.SSE-OS 
Indeno( 1 ,2, 3-cd)pyrene 7.30E-01 - 3.S1E-OB 2,4SE-OS 2.SSE-OB 
Iron - 7.00E-01 B.OSE-04 S.S4E-02 
Isopropylbenzene (cumene) - 1.00E-01 3.SBE-07 2.7BE-OS 
Lead - - 4.BOE-OS 3.3SE-04 
Napthalene - 2.00E-02 1.2BE-07 B.SSE-OS 

I PATHWAY TOTAL = S.B7E-07 

I 
DERMAL CONTACT 

Slope RID Intake Intake Cancer 
Chemical Factor Carc Noncarc Risk 

4,4-000 2,40E-01 - B.SSE-10 S.27E-OB 2.1SE-10 
Aluminum - 1.00E+00 S.S7E-OS S.70E-04 
IAroclor -1254 2.00E+00 2.00E-OS 1,43E-OB 1.00E-OS 2.B7E-OB 
Benzo( a)anthracene 7.30E-01 - 1.5SE-OB 1.0BE-OS 1.13E-OB 
Benzo( a)pyrene 7.30E+00 - 1.B1E-OB 1.27E-OS 1.32E-07 
Benzo(b)f1uoranthene 7.30E-01 - 2.2SE-OB 1.SBE-OS 1.SSE-OB 
Benzo(k)f1uoranthene 7.30E-02 - S.BOE-OS 4.7SE-07 4.SSE-10 
Dibenz(a,h)anthracene 7.30E+00 - 4.2SE-OS 2.S7E-07 3.10E-OB 
Dieldrin 1.S0E+01 5.00E-OS 3.7BE-11 2.S4E-OS S.04E-10 
Indeno(1,2,3-cd)pyrene 7.30E-01 - 1.37E-OB S.SBE-07 S.SSE-OS 
Iron - 7.00E-01 2,42E-OS 1.SSE-03 
Isopropylbenzene (cumene) - 1.00E-01 1.SSE-07 1.0SE-OS 
Lead· - - 1.44E-07 1.01 E-OS 
Napthalene - 2.00E-02 4.S9E-OB. 3.4SE-OS 

I PATHWAY TOTAL = 2.31E-07 

INHALATION 

IUR RfC EAC EAC Cancer 
Chemical Carc (ug/m3) Noncarc (mg/m3) Risk 

4,4-000 - - 2.B4E-11 1.9SE-12 
Aluminum - S.00E-03 S.B2E-OS 4.07E-OS 
Arocior-12S4 S.70E-04 - 7.10E-OS 4.97E-10 4.0SE-12 
Benzo( a)anthracene B.BOE-OS - 1.1BE-OB B.29E-10 1.04E-12 
Benzo(a)pyrene B.BOE-04 - 1.43E-OB 9.9BE-10 1.2SE-11 
Benzo(b )f1uoranthene B.BOE-OS - 1.S0E-OB 1.12E-09 1,41E-12 
Benzo(k)fluoranthene B.BOE-OS - S.37E-09 4.4SE-10 S.S1E-14 
Dibenz(a,h)anthracene B.BOE-04 - 3. SSE-OS 2.49E-10 3.13E-12 
Dieldrin 4.S0E-03 - 2.94E-11 2.0SE-12 1.3SE-13 
Indeno( 1,2, 3-cd)pyrene B.BOE-OS - 1.09E-OB 7.S4E-10 9.S0E-13 
Iron - - 1.7SE-04 1.22E-OS 
Isopropylbenzene (cumene) - 4.00E-01 B.43E-OB S.90E-09 
Lead - B.27E-07 S.79E-OB 
Napthalene - 3.00E-03 2. 72E-OB 1.S0E-OS 

I PATHWAY TOTAL = 2.33E-11 

TOTAL 8.19E-07 

Hazard 
Quotient 

2.23E-02 
1.1SE-01 

1.3SE-04 

B.OSE-02 
2.7BE-04 

4,4BE-04 
'S -

2.23E-01 I 
I 

Hazard 
Quotient 

S.70E-04 
S.02E-02 

S.2SE-OS 

2.42E-03 
1.0SE-04 

1.7SE-04 

S.3SE-02 I 

Hazard 
Quotient 

B.1SE-04 

1.4BE-OB 

S.34E-07 

S.4BE-07 I 

2.77E·01 



Cancer Risk -

Parameter 
Intake 
EAC 
CSF 
IUR 
RfD 
RfC 

INGESTION 

Chemical 

4,4-000 

TABLE 0-6 
RISK/HAZARD CALCULATIONS FOR SOIL SOUTH OF MARLIN 

AVERAGE -INDUSTRIAL WORKER 

Intake*CSF HQ- Intake I RfD 
or or 

EAC*IUR EAC I RfC 

Definition Default 
Intake of chemical (mglkg-day) see intake 
Effective Air Concentration (mg/m"3) see intake 
Cancer slope factor (mg/kg-day)-1 see chemprop 
Inhalation unit risk (ug/m"3)-1 see chemprop 
Reference dose (mg/kg-day) see chemprop 
Inhalation reference concentration (mg/m"3) see chemprop 

Slope RfD Intake Intake Cancer 
Factor Carc Noncarc Risk 

2.40E-01 - 1.34E-09 3.7SE-09 3.21E-10 
IAluminum - 1.00E+OO 1. 13E-03 3.16E-03 
Aroclor-12S4 2.00E+OO 2.00E-OS 3.SBE-OB 1.00E-07 7. 16E-OB 
Benzo(a)anthracene 7.30E-01 - 4.6BE-OB 1.31E-07 3.42E-OB 
Benzo(a)pyrene 7.30E+OO - 6.06E-OB 1.70E-07 4.43E-07 
Benzo(b )fluoranthene 7.30E-01 - B.14E-OB 2.2BE-07 S.94E~B 

Benzo(k)fluoranthene 7.30E-02 - 2. 74E-OB 7.6BE-OB 2.00E-09 
Dibenz(a,h)anthracene 7.30E+OO - 1.97E-OB S.S3E-OB 1.44E~7 
Dieldrin 1.S0E+01 5.00E-OS 1.S7E-10 4.41E-10 2.S2E-09 
Indeno(1,2,3-cd)pyrene 7.30E-01 - S.43E-OB 1.BOE-07 4.S9E-OB 
Iron - 7.00E-01 2.49E-03 S.9BE-03 
Isopropylbenzene (cumene) - 1.00E-01 1.4SE-07 4.07E-07 
Lead - - 9.3SE-06 2.S2E-OS 
Napthalene - 2.00E-02 S.64E-OB 1.SBE-07 

I PATHWAY TOTAL = B.04E-07 

DERMAL CONTACT 

Slope RID Intake Intake Cancer 
Chemical Factor Carc Noncarc Risk 

4,4-000 2.40E-01 - 2.41E-10 S.7SE-10 S.79E-11 
Aluminum - 1.00E+OO 1.SSE-OS 4.37E-OS 
Aroclor-1254 2.00E+OO 2.00E-OS S.9SE-09 1.9SE-OB 1.39E-OB 
Benzo(a)anthracene 7.30E-01 - B.44E-09 2. 36E-OB S.1SE-09 
Benzo(a)pyrene 7.30E+OO - 1.09E-OB 3.06E-OB 7.97E-OB 
Benzo(b )fluoranthene 7.30E-01 - 1.47E-OB 4.11E-OB 1.07E-OB 
Benzo(k)fluoranthene 7.30E-02 - 4.94E-09 1.3BE-OB 3.S1E-10 
Dibenz(a,h)anthracene 7.30E+OO - 3.SSE-09 9.96E-09 2.S0E-OB 
Dieldrin 1.S0E+01 5.00E-OS 2.B4E-11 7.94E-11 4.54E-10 
Indeno(1,2,3-cd)pyrene 7.30E-01 - 1.1SE-OB 3.24E-OB 8.4SE-09 
Iron - 7.00E-01 3.46E-OS 9.SBE-OS 
Isopropylbenzene (cumene) - 1.00E-01 2.S2E-OB 7.33E-OB 
Lead - - 1.30E-07 3.S3E-07 
Napthalene - 2.00E-02 1.02E-OB 2. BSE-OB 

I PATHWAY TOTAL- 1.46E-07 

I 
INHALATION 

IUR RfC EAC EAC Cancer 
Chemical Care (ug/m3) Noncarc (mg/m3) Risk 

4,4-000 - - 1.93E-10 S.41E-13 
Aluminum - S.OOE-03 1.31E-03 3.SSE-06 
Aroclor-1254 S.70E-04 - 3.3SE-OB 9.3BE-11 1.91E-11 
Benzo(a)anthracene 8.BOE-OS - B.44E-OB 2.3SE-10 7.43E-12 
Benzo(a)pyrene 8.80E-04 - 1.12E-07 3.13E-10 9.84E-11 
Benzo(b )fluoranthene 8.80E-OS - 1.42E-07 3.99E~10 1.2SE-11 
Benzo(k)fluoranthene 8.80E-06 - S.87E-OB 1.S4E-10 S.17E-13 
Dibenz(a, h)anthracene 8.80E-04 - 3. 79E-08 1.06E-10 3.34E-11 
Dieldrin 4.60E-03 - 2.44E-10 S.83E-13 1.12E-12 
Indeno(1,2,3-cd)pyrene 8.80E-OS - 1.1SE-07 3.22E-10 1.01E-11 
Iron - - 3.9BE-03 1.12E-OS 
Isopropylbenzene (cumene) - 4.00E-01 2.03E-07 S.S9E-10 
Lead - 1.70E-OS 4.77E-08 
Napthalene - 3.00E-03 7.90E-OB 2.21E-10 

I PATHWAY TOTAL = 1.83E-10 

TOTAL 9.50E-07 

Hazard 
Quotient 

3.16E-03 
S.01E-03 

8.B1E-06 

9.9BE-03 
4.07E-OS 

7.90E-OS 

1.B2E-02 I 

Hazard 
Quotient 

4.37E-OS 
9.73E-04 

1.59E-06 

1.3BE-04 
7.33E-07 

1.42E-OS 

1.1SE-03 I 
I 

Hazard 
Quotient 

7.31E-04 

1.42E-09 

7. 37 E-08 

7.31E-04 I 

2.01E-02 



Cancer Risk = 

Parameter 
Intake 
EAC 
CSF 
IUR 
RfD 
RfC 

INGESTION 

Chemical 

4,4-DOD 

TABLE 0-7 
RISK/HAZARD CALCULATIONS FOR SOIL SOUTH OF MARLIN 

RME -INDUSTRIAL WORKER 

Intake*CSF HQ= Intake I RID 
or or 

EAC * IUR EAC I RfC 

Definition Default 
Intake of chemical (mg/kg-day) see intake 
Effective Air Concentration (mg/m A3) see intake 
Cancer slope factor (mg/kg-day)-1 see chemprop 
Inhalation unit risk (ug/m A3)-1 see chemprop 
Reference dose (mg/kg-day) see chemprop 
Inhalation reference concentration (mg/m A3) see chemprop 

Slope RID Intake Intake Cancer 
Factor Carc Noncarc Risk 

2.40E-01 - B.70E-OS 2.44E-OB 2.0SE-OS 
. Aluminum - 1.00E+OO 1.21E-03 3.3BE-03 

Aroclor-1254 2.00E+OO 2.00E-05 1.2SE-07 3.62E-07 2.5SE-07 
Benzo(a)anthracene 7.30E-01 - 1.50E-07 4.20E-07 1.10E-07 
Benzo(a)pyrene 7.30E+OO - 1.76E-07 4.S3E-07 1.2SE-06 
Benzo(b )fluoranthene 7.30E-01 - 2. 1 SE-07 6. 14E-07 1.60E-07 
Benzo(k)fluoranthene 7.30E-02 - 6.60E-OB 1.B5E-07 4.B2E-OS 
Dibenz(a,h)anthracene 7.30E+OO - 4.12E-OB 1.15E-07 3.01E-07 
Dieldrin 1.60E+01 S.OOE-OS 3.67E-10 1.03E-OS S.S7E-OS 
Indeno(1,2,3-cd)pyrene 7.30E-01 - 1.33E-07 3.72E-07 S.71E-OS 
Iron - 7.00E-01 3.05E-03 B.54E-03 
Isopropylbenzene (cumene) - 1.00E-01 1.51E-06 4.22E-06 
Lead - - 1.S2E-OS S.OSE-OS 
Napthalene - 2.00E-02 4.S5E-07 1.36E-06 

I PATHWAY TOTAL = 2.22E-06 

I 
DERMAL CONTACT 

Slope RID Intake Intake Cancer 
Chemical Factor , Carc Noncarc Risk 

4,4-DOD 2.40E-01 - 1.4SE-OS 4.1SE-OS 3.5SE-OS 
Aluminum - 1.00E+OO 1.5SE-04 4.47E-04 
Aroclor-12S4 2.00E+OO 2.00E-05 2.3SE-07 6.6SE-07 4.7SE-07 
Benzo{a)anthracene 7.30E-01 - 2.5SE-07 7.21E-07 1.BSE-07 
Benzo(a)pyrene 7.30E+OO - 3.02E-07 S.46E-07 2.21E-06 
Benzo(b )fluoranthene 7.30E-01 - 3.77E-07 1.05E-06 2.7SE-07 
Benzo(k)fluoranthene 7.30E-02 - 1.13E-07 3.17E-07 S.27E-OS 
Dibenz(a,h)anthracene 7.30E+OO - 7.0BE-OS 1.SSE-07 S.17E-07 
Dieldrin 1.60E+01 S.OOE-05 6.30E-10 1.76E-OS 1.01E-OB 
Indeno(1,2,3-cd)pyrene 7.30E-01 - 2.2BE-07 6.3SE-07 1.67E-07 
Iron - 7.00E-01 4.03E-04 1.13E-03 
Isopropylbenzene (cumene) - 1.00E-01 2.5SE-06 7.24E-06 
Lead - - 2.40E-06 6.72E-06 
Napthalene - 2.00E-02 B.32E-07 2.33E-06 

I PATHWAY TOTAL- 3.BSE-06 

I 
INHALATION 

IUR RfC EAC EAC Cancer 
Chemical Carc (ug/m3) Noncarc (mg/m3) Risk 

4,4-DOD - - 7.0SE-10 1.SSE-12 
Aluminum - S.OOE-03 1.45E-03 4.07E-06 
Aroclor-1254 S.70E-04 - 1.7SE-07 4.S7E-10 1.01E-10 
Benzo(a)anthracene B.SOE-OS - 2.S6E-07 B.2SE-10 2.61E-11 
Benzo(a)pyrene B.SOE-04 - 3.56E-07 S.SSE-10 3.14E-10 
Benzo(b )fluoranthene B.BOE-OS - 4.01E-07 1.12E-OS 3.S3E-11 
Benzo(k)fluoranthene B.SOE-06 - 1.5SE-07 4.46E-10 1.40E-12 
Dibenz(a,h)anthracene B.SOE-04 - S.SSE-OS 2.4SE-10 7.S1E-11 
Dieldrin 4.60E-03 - 7.34E-10 2.05E-12 3.3SE-12 
Indeno(1,2,3-cd)pyrene B.SOE-OS - 2.73E-07 7.64E-10 2.40E-11 
Iron - - 4.37E-03 1.22E-OS 
Isopropylbenzene (cumene) - 4.00E-01 2.11E-06 S.SOE-OS 
Lead - 2.07E-OS S.7SE-OS 
Napthalene - 3.00E-03 6.7SE-07 1.S0E-OS 

I PATHWAY TOTAL = S.S3E-10 

I 
TOTAL 6.08E·OS 

Hazard 
Quotient 

3.3BE-03 
1.B1E-02 

2.0SE-OS 

1.22E-02 
4.22E-OS 

6.7SE-OS 

3.3BE-02 I 
I 

Hazard 
Quotient 

4.47E-04 
3.3SE-02 

3.53E-OS 

1.61E-03 
7.24E-OS 

1.16E-04 

3.57E-02 I 
I 

Hazard 
Quotient 

S.1SE-04 

1.4SE-OB 

6.34E-07 

B.1SE-04 I 

7.04E·02 

I 



TABLE 0-8 
CHEMICAL SPECIFIC TOXICITY VALUES· 

EPA weight- Chronic Inhalaiton Oral Slope Inhalation Dermal 
Compound of-evidence CAS Number RfD RfC Factor Unit Risk Absorption 

classification mg/kg-da~ Notes: mg/m3 Notes: 1/mg/kg-da~ Notes: 1/ug/m3 Notes: (unitless) Notes: 

1,2-Dichloroethane 82 107-06-2 2.00E-02 2.40E+00 9.10E-02 2.60E-05 1.30E-01 
Aluminum Not available 7429-90-5 1.00E-01 5.00E-03 1.00E-02 
Aroclor-1254 82 1336-36-3 2.00E-05 2.00E+00 5.70E-04 1.30E-01 
8enzo(a)anthracene 82 56-55-3 7.30E-01 B.BOE-05 1.30E-01 
8enzo(a)pyrene 82 50-32-B 7.30E+00 B.BOE-04 1.30E-01 
8enzo(b )fluoranthene 82 205-99-2 7.30E-01 B.BOE-05 1.30E-01 
Dibenz(a,h)anthracene 82 53-70-3 7.30E+OO B.BOE-04 1.30E-01 
Indeno(1,2,3-cd)pyrene 82 193-39-5 7.30E-01 B.BOE-05 1.30E-01 
Iron Not available 7439-B9-6 7.00E-01 NCEA,2006 1.00E-02 
Tetrach loroethene 82 127-1B-4 1.00E-02 2.70E-01 5.20E-02 5.BOE-07 1.30E-01 

Notes: 
* Unless otherwise noted, the values were obtained from EPA's on-line database, IRIS. 



TABLE 0-9 
RISK/HAZARD CALCULATIONS FOR SOIL NORTH OF MARLIN 

AVERAGE--YOUTHTRESPASSER 

Cancer Risk - Intake*CSF HQ= Intake I RfD 
or or 

EAC * IUR EAC I RfC 

Parameter Definition Default 
Intake Intake of chemical (mg/kg-day) see intake 
EAC Effective Air Concentration (mg/m"3) see intake 
CSF Cancer slope factor {mg/kg-day)-1 see chemprop 
IUR Inhalation unit risk {ug/m"3)-1 see chemprop 
RfD Reference dose (mg/kg-day) see chemprop 
RfC Inhalation reference concentration (mg/m"3) see chemprop 

INGESTION 

Slope RfD Intake Intake Cancer 
Chemical Factor Carc Noncarc Risk 

1,2-Dichloroethane 9.10E-02 2.00E-02 1.56E-10 4.36E-10 1.42E-11 
Aluminum -- 1.00E-01 1.76E-04 4.92E-04 
Aroclor-1254 2.00E+00 2.00E-05 S.22E-11 2.30E-10 1.64E-10 
Benzo{a)anthracene 7.30E-01 -- 9.9SE-10 2.79E-09 7.29E-10 
Benzo{a)pyrene 7.30E+00 -- 1.35E-09 3.79E-09 9.SSE-09 
Benzo{b )f1uoranthene 7.30E-01 -- 1.76E-09 4.93E-09 1.29E-09 
Dibenz{a,h)anthracene 7.30E+00 -- 5.64E-10 1.5SE-09 4.11 E-09 
Indeno{1,2,3-cd)pyrene 7.30E-01 -- 1.95E-09 5.47E-09 1.43E-09 
Iron -- 7.00E-01 2.57E-04 7.20E-04 
Tetrachloroethene 5.20E-02 1.00E-02 1.S6E-10 5.22E-10 9.69E-12 

I PATHWAY TOTAL- 1.76E-OS 

DERMAL CONTACT 

Slope RfD Intake Intake Cancer 
Chemical Factor Carc Noncarc Risk 

1,2-Dichloroethane 9.10E-02 2.00E-02 7.0SE-11 1.9SE-10 6.44E-12 
Aluminum -- 1.00E-01 6.15E-06 1.72E-05 
Aroclor-1254 2.00E+00 2.00E-05 3.74E-11 1.05E-10 7.4SE-11 
Benzo{a)anthracene 7.30E-01 -- 4.54E-10 1.27E-09 3.32E-10 
Benzo{a)pyrene 7.30E+00 -- 6.16E-10 1.72E-09 4.49E-09 
Benzo{b )f1uoranthene 7.30E-01 -- S.01 E-10 2.24E-09 5.S5E-10 
Dibenz{a,h)anthracene 7.30E+00 -- 2.56E-10 7.1SE-10 1.S7E-09 
Indeno{1,2,3-cd)pyrene 7.30E-01 -- S.SSE-10 2.49E-09 6.4SE-10 
Iron -- 7.00E-01 9.01 E-06 2.52E-05 
Tetrachloroethene 5.20E-02 1.00E-02 S.4SE-11 2.37E-10 4.41E-12 

r PATHWAY TOTAL = S.02E-09 

INHALATION 

IUR RfC EAC EAC Cancer 
Chemical Carc (ug/m3) Noncarc (mg/m3) Risk 

1,2-Dichloroethane 2.60E-05 2.40E+00 4.40E-06 1.23E-OS 
Aluminum -- 5.00E-03 6.27E-05 1.75E-07 
Aroclor-1254 5.70E-04 -- 2.17E-11 6.0SE-14 1.24E-14 
Benzo{a)anthracene S.SOE-05 -- 4.20E-10 1.1SE-12 3.69E-14 
Benzo{a)pyrene S.BOE-04 -- 6.69E-10 1.B7E-12 5.B9E-13 
Benzo{b )f1uoranthene B.BOE-05 -- B.57E-10 2.40E-12 7.54E-14 
Dibenz{a,h)anthracene S.SOE-04 -- 2.77E-10 7.74E-13 2.43E-13 
Indeno{1,2,3-cd)pyrene B.SOE-05 -- B.B6E-10 2.4SE-12 7.S0E-14 
Iron -- -- 1.14E-04 3.20E-07 
Tetrachloroethene 5.BOE-07 2.70E-01 4.92E-05 1.3SE-07 2.B6E-11 

I PATHWAY TOJAL = 2.96E-11 

TOTAL 2.S7E-08 

Hazard 
Quotient 

2.1SE-OS 
4.92E-03 
1.15E-05 

1.03E-03 
5.22E-OS 

5.96E-03 I 

Hazard 
Quotient 

9.91E-09 
1.72E-04 
5.24E-06 

3.60E-05 
2.37E-OS 

2.13E-04 I 

Hazard 
Quotient 

3.51 E-05 

5.10E-07 

3.56E-05 I 

6.21E-03 



TABLE 0-10 
RISK/HAZARD CALCULATIONS FOR SOIL NORTH OF MARLIN 

RME -- YOUTH TRESPASSER (age 6 to 18) 

Cancer Risk = Intake*CSF HQ= Intake I RfD 
or or 

EAC * IUR EAC I RfC 

Parameter Definition Default 
Intake Intake of chemical (mg/kg-day) see intake 
EAC Effective Air Concentration (mg/mA3) see intake 
CSF Cancer slope factor {mg/kg-day)-1 see chemprop 
IUR Inhalation unit risk {ug/mA3)-1 see chemprop 
RfD Reference dose (mg/kg-day) see chemprop 
RfC Inhalation reference concentration (mg/mA3) see chemprop 

INGESTION 

Slope RfD Intake Intake Cancer 
Chemical Factor Carc Noncarc Risk 

1,2-Dichloroethane 9.10E-02 2.00E-02 S.OSE-09 1.S9E-OS S.SOE-10 
Aluminum -- 1.00E-01 7.S9E-04 2.1SE-03 
Aroclor-12S4 2.00E+00 2.00E-OS 9.SSE-10 2.7SE-09 1.97E-09 
8enzo{a)anthracene 7.30E-01 -- 2.72E-OS 7.S3E-OS 1.99E-OS 
8enzo{a)pyrene 7.30E+00 -- 3.2SE-OS 9.11 E-OS 2.37E-07 
8enzo{b)f1uoranthene 7.30E-01 -- 3.S1E-OS 1.07E-07 2.7SE-OS 
Dibenz{a,h)anthracene 7.30E+00 -- 1.04E-OS 2.91 E-OS 7.S9E-OS 
Indeno{1,2,3-cd)pyrene 7.30E-01 -- 3.39E-OS 9.4SE-OS 2.47E-OS 
Iron -- 7.00E-01 1.2SE-03 3.SSE-03 
Tetrachloroethene S.20E-02 1.00E-02 7.S7E-09 2.12E-OS 3.94E-10 

I PATHWAY TOTAL = 3.S9E-07 

DERMAL CONTACT 

Slope RfD Intake Intake Cancer 
Chemical Factor Carc Noncarc Risk 

1,2-Dichloroethane 9.10E-02 2.00E-02 2.7SE-09 7.70E-09 2.S0E-10 
Aluminum -- 1.00E-01 2.S9E-OS 7.S3E-OS 
Aroclor-12S4 2.00E+00 2.00E-OS 4.49E-10 1.2SE-09 S.9SE-10 
8enzo{a)anthracene 7.30E-01 -- 1.24E-OS 3.47E-OS 9.0SE-09 
8enzo{a)pyrene 7.30E+00 -- 1.4SE-OS 4.14E-OS 1.0SE-07 
8enzo{b )f1uoranthene 7.30E-01 -- 1.73E-OS 4.SSE-OS 1.27E-OS 
Dibenz{a,h)anthracene 7.30E+00 -- 4.73E-09 1.32E-OS 3.4SE-OS 
Indeno{1,2,3-cd)pyrene 7.30E-01 -- 1.S4E-OS 4.32E-OS 1.13E-OS 
Iron -- 7.00E-01 4.47E-OS 1.2SE-04 
Tetrachloroethene S.20E-02 1.00E-02 3.4SE-09 9.6SE-09 1.79E-10 

I PATHWAY TOTAL = 1.77E-07 

INHALATION 

IUR RfC EAC EAC Cancer 
Chemical Carc (ug/m3) Noncarc (mg/m3) Risk 

1,2-Dichloroethane 2.60E-OS 2.40E+00 1.71 E-04 4.79E-07 4.45E-09 
Aluminum -- S.00E-03 2.SSE-04 S.01 E-07 
Aroclor-1254 5.70E-04 -- 1.S1E-10 5.0SE-13 1.03E-13 
8enzo{a)anthracene S.SOE-OS -- 1.69E-OS 4.73E-11 1.49E-12 
8enzo{a)pyrene S.SOE-04 -- 2.09E-OS 5.B4E-11 1.B4E-11 
8enzo{b )f1uoranthene B.BOE-OS -- B.27E-09 2.31 E-11 7.27E-13 
Dibenz{a,h)anthracene S.SOE-04 -- S.67E-09 1.S7E-11 S.B7E-12 
Indeno{1,2,3-cd)pyrene S.SOE-OS -- 2.2BE-OS S.37E-11 2.00E-12 
Iron -- -- 9.SSE-04 2.70E-OS 
Tetrachloroethene 5.BOE-07 2.70E-01 2.00E-03 5.60E-OS 1.16E-09 

I PATHWAY TOTAL = 5.S4E-09 

TOTAL 5.71E-07 

Hazard 
Quotient 

S.47E-07 
2.1SE-02 
1.3SE-04 

S.11E-03 
2.12E-OS 

2.SSE-02 I 

Hazard 
Quotient 

3.SSE-07 
7.S3E-04 
6.2SE-OS 

1.79E-04 
9.SSE-07 

9.9SE-04 I 

Hazard 
Quotient 

2.00E-07 
1.S0E-04 

2.07E-OS 

1.B1 E-04 I 

2.80E-02 
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TABLE 0-11 
RISK/HAZARD CALCULATIONS FOR SOIL NORTH OF MARLIN 

AVERAGE -- CONSTRUCTION WORKER 

Cancer Risk = Intake*CSF HQ= Intake I RfD 
or or 

EAC * IUR EAC I RfC 

Parameter Definition Default 
Intake Intake of chemical (mg/kg-day) see intake 
EAC Effective Air Concentration (mg/mIl3) see intake 
CSF Cancer slope factor (mg/kg-day)-1 see chemprop 
IUR Inhalation unit risk (ug/mIl3)-1 see chemprop 
RfD Reference dose (mg/kg-day) see chemprop 
RfC Inhalation reference concentration (mg/mIl3) see chemprop 

INGESTION 

Slope RfD Intake Intake Cancer 
Chemical Factor Carc Noncarc Risk 

1,2-Dichloroethane 9.10E-02 2.00E-02 8.80E-11 6.16E-09 8.01E-12 
Aluminum -- 1.00E-01 9.94E-05 6.96E-03 
Aroclor -1254 2.00E+OO 2.00E-05 4.65E-11 3.25E-09 9.30E-11 
8enzo(a)anthracene 7.30E-01 -- 5.65E-10 3.95E-08 4.12E-10 
8enzo(a)pyrene 7.30E+OO -- 7.S6E-10 5.36E-08 5.59E-09 
8enzo(b )f1uoranthene 7.30E-01 -- 9.96E-10 6.97E-08 7.27E-10 
Dibenz(a,h)anthracene 7.30E+OO -- 3.19E-10 2.23E-08 2.33E-09 
Indeno(1,2,3-ed)pyrene 7.30E-01 -- 1.10E-09 7.73E-08 8.06E-10 
Iron -- 7.00E-01 1.46E-04 1.02E-02 
Tetrachloroethene 5.20E-02 1.00E-02 1.05E-10 7.38E-09 5.48E-12 

I PATHWAY TOTAL = 9.97E-09 

DERMAL CONTACT 

Slope RfD Intake Intake Cancer 
Chemical Factor Care Noncarc Risk 

1,2-Diehloroethane 9.10E-02 2.00E-02 3.20E-11 2.24E-09 2.92E-12 
Aluminum -- 1.00E-01 2.78E-06 1.95E-04 
Aroclor-1254 2.00E+OO 2.00E-05 1.69E-11 1.18E-09 3.38E-11 
8enzo(a)anthracene 7.30E-01 -- 2.0SE-10 1.44E-08 1.50E-10 
8enzo(a)pyrene 7.30E+OO -- 2.79E-10 1.95E-08 2.03E-09 
8enzo(b )fluoranthene 7.30E-01 -- 3.63E-10 2.54E-08 2.65E-10 
Dibenz(a,h)anthracene 7.30E+OO -- 1.16E-10 8.12E-09 8.47E-10 
Indeno(1,2,3-ed)pyrene 7.30E-01 -- 4.02E-10 2.81 E-08 2.93E-10 
Iron '. -- 7.00E-01 4.08E-06 2.85E-04 
Tetrachloroethene 5.20E-02 1.00E-02 3.84E-11 2.69E-09 2.00E-12 

I PATHWAY TOTAL = 3.63E-09 

INHALATION 

IUR RfC EAC EAC Cancer 
Chemical Carc (ug/m3) Noncarc (mg/m3) Risk 

1,2-Dichloroethane 2.60E-05 2.40E+OO 2.64E-OS 1.85E-07 6.87E-11 
Aluminum -- 5.00E-03 3.76E-05 2.63E-06 
Aroclor -1254 5.70E-04 -- 1.30E-11 9.12E-13 7.43E-15 
8enzo(a)anthracene 8.80E-05 -- 2.52E-10 1.76E-11 2.22E-14 
8enzo(a)pyrene 8.80E-04 -- 4.02E-10 2.81 E-11 3.53E-13 
8enzo(b )f1uoranthene 8.80E-05 -- 5.14E-10 3.60E-11 4.53E-14 
Dibenz(a,h)anthracene 8.80E-04 -- 1.66E-10 1.16E-f1 1.46E-13 
Indeno(1,2,3-ed)pyrene 8.80E-05 -- 5.32E-10 3.72E-11 4.68E-14 
Iron -- -- 6.86E-05 4.80E-06 
Tetrachloroethene 5.80E-07 2.70E-01 2.95E-05 2.07E-06 1.71E-11 

I PATHWAY TOTAL = 8.65E-11 

TOTAL 1.37E-OS 

Hazard 
Quotient 

3.08E-07 
6.9SE-02 
1.63E-04 

1.4SE-02 
7.38E-07 

8.43E-02 I 
I 

Hazard 
Quotient 

1.12E-07 
1.95E-03 
5.92E-05 

4.08E-04 
2.69E-07 

2.42E-03 I 

Hazard 
Quotient 

7.71E-08 
5.26E-04 

7.6SE-OS 

5.34E-04 I 

S.72E-02 



I 

TABLE 0-12 
RISK/HAZARD CALCULATIONS FOR SOIL NORTH OF MARLIN 

RME -- CONSTRUCTION WORKER 

Cancer Risk = Intake*CSF HQ= Intake I RfD 
or or 

EAC * IUR EAC I RfC 

Parameter Definition Default 
Intake Intake of chemical (mg/kg-day) see Intake 
EAC Effective Air Concentration (mg/m"3) see intake 
CSF Cancer slope factor (mg/kg-day)-1 see chemprop 
IUR Inhalation unit risk (ug/m"3)-1 see chemprop 
RfD Reference dose (mg/kg-day) see chemprop 
RfC Inhalation reference concentration (mg/m"3) see chemprop 

INGESTION 

Slope RfD Intake Intake Cancer 
Chemical Factor Carc Noncarc Risk 

1,2-Dichloroethane 9.10E-02 2.00E-02 4.75E-09 3.33E-07 4.32E-10 
Aluminum -- 1.00E-01 6.04E-04 4.23E-02 
Aroclor-1254 2.00E+00 2.00E-05 7.75E-10 5.42E-OB 1.55E-09 
Benzo(a)anthracene 7.30E-01 -- 2.14E-OB 1.50E-06 1.56E-OB 
Benzo(a)pyrene 7.30E+00 -- 2.56E-OB 1.79E-06 1.B7E-07 
Benzo(b )f1uoranthene 7.30E-01 -- 2.99E-OB 2.10E-06 2.19E-OB 
Dibenz(a,h)anthracene 7.30E+00 -- B.16E-09 5.72E-07 5.96E-OB 
Indeno(1,2,3-cd)pyrene 7.30E-01 -- 2.66E-OB 1.B6E-06 1.94E-OB 
Iron -- 7.00E-01 1.00E-03 7.03E-02 
Tetrachloroethene 5.20E-02 1.00E-02 5.95E-09 4.17E-07 3.09E-10 

I PATHWAY TOTAL = 3.05E-07 

DERMAL CONTACT 

Slope RfD Intake Intake Cancer 
Chemical Factor Carc Noncarc Risk 

1,2-Dichloroethane 9.10E-02 2.00E-02 1.B5E-09 1.30E-07 1.69E-10 
Aluminum -- 1.00E-01 1.B1 E-05 1.27E-03 
Aroclor-1254 2.00E+00 2.00E-05 3.02E-10 2.12E-OB 6.04E-10 
Benzo(a)anthracene 7.30E-01 -- B.35E-09 5.B4E-07 6.09E-09 
Benzo(a)pyrene 7.30E+00 -- 9.97E-09 6.9BE-07 7.2BE-OB 
Benzo(b )fluoranthene 7.30E-01 -- 1.17E-OB B.17E-07 B.52E-09 
Dibenz(a,h)anthracene 7.30E+00 -- 3.1BE-09 2.23E-07 2.32E-OB 
Indeno(1,2,3-cd)pyrene 7.30E-01 -- 1.04E-OB 7.27E-07 7.5BE-09 
Iron -- 7.00E-01 3.01 E-05 2.11 E-03 
Tetrachloroethene 5.20E-02 1.00E-02 2.32E-09 1.62E-07 1.21E-10 

I PATHWAY TOTAL = 1.19E-07 

INHALATION 

IUR RfC EAC EAC Cancer 
Chemical Carc (ug/m3) Noncarc (mg/m3) Risk 

1,2-Dichloroethane 2.60E-05 2.40E+00 7.13E-05 4.99E-06 1.85E-09 
Aluminum -- 5.00E-03 1.19E-04 8.35E-06 
Aroclor -1254 5.70E-04 -- 7.53E-11 5.27E-12 4.29E-14 
Benzo(a)anthracene 8.80E-05 -- 7.05E-09 4.93E-10 6.20E-13 
Benzo(a)pyrene 8.80E-04 -- B.69E-09 6.08E-10 7.65E-12 
Benzo(b)f1uoranthene 8.S0E-05 -- 3.44E-09 2.41E-10 3.03E-13 
Dibenz(a,h)anthracene 8.S0E-04 -- 2.7SE-09 1.95E-10 2.45E-12 
Indeno(1,2,3-cd)pyrene 8.80E-05 -- 9.48E-09 6.64E-10 8.34E-13 
Iron -- -- 4.02E-04 2.S2E-05 
Tetrachloroethene 5.S0E-07 2.70E-01 8.33E-04 5.S3E-05 4.83E-10 

I PATHWAY TOTAL = 2.35E-09 

TOTAL 4.27E-07 

Hazard 
Quotient 

1.66E-05 
4.23E-01 
2.71 E-03 

1.00E-01 
4.17E-05 

5.26E-01 I 

Hazard 
Quotient 

6.49E-06 
1.27E-02 
1.06E-03 

3.01 E-03 
1.62E-05 

1.68E-02 I 
I 

Hazard 
Quotient 

2.08E-06 
1.67E-03 

2.16E-04 

1.89E-03 I 

5.45E-01 



TABLE 0-13 
RISK/HAZARD CALCULATIONS FOR SOIL NORTH OF MARLIN 

AVERAGE --INDUSTRIAL WORKER 

Cancer Risk - Intake*CSF HQ= Intake I RfD 
or or 

EAC * IUR EAC IRfC 

Parameter Definition Default 
Intake Intake of chemical (mg/kg-day) see intake 
EAC Effective Air Concentration (mg/m-'3) see intake 
CSF Cancer slope factor (mg/kg-day)-1 see chemprop 
IUR Inhalation unit risk (ug/mIl3)-1 see chemprop 
RfD Reference dose (mg/kg-day) see chemprop 
RfC Inhalation reference concentration (mg/mIl3) see chemprop 

INGESTION 

Slope RfD Intake Intake Cancer 
Chemical Factor Carc Noncarc Risk 

1,2-Dichloroethane 9.10E-02 2.00E-02 1.S5E-09 5.19E-09 1.69E-10 
Aluminum -- 1.00E-01 2.09E-03 5.S6E-03 
Aroclor-1254 2.00E+00 2.00E-05 9.7SE-10 2.74E-09 1.96E-09 
8enzo(a)anthracene 7.30E-01 -- 1.19E-OS 3.33E-OS S.67E-09 
8enzo(a)pyrene 7.30E+00 -- 1.61 E-OS 4.51 E-OS 1.1SE-07 
8enzo(b )fluoranthene 7.30E-01 -- 2.10E-OS 5.S7E-OS 1.53E-OS 
Dibenz(a,h)anthracene 7.30E+00 -- 6.71 E-09 1.SSE-OS 4.90E-OS 
Indeno(1,2,3-cd)pyrene 7.30E-01 -- 2.32E-OS 6.51 E~OS 1.70E-OS 
Iron -- 7.00E-01 3.0SE-03 S.5SE-03 
Tetrachloroethene 5.20E-02 1.00E-02 2.22E-09 6.21 E-09 1.15E-10 

I PATHWAY TOTAL = 2.10E-07 

I 
DERMAL CONTACT 

Slope RfD Intake Intake Cancer 
Chemical Factor Carc Noncarc Risk 

1,2-Dichloroethane 9.10E-02 2.00E-02 3.34E-10 9.34E-10 3.04E-11 
Aluminum -- 1.00E-01 2.90E-05 S.12E-05 
Aroclor -1254 2.00E+00 2.00E-05 1.76E-10 4.94E-10 3.53E-10 
8enzo(a)anthracene 7.30E-01 -- 2.14E-09 5.99E-09 1.56E-09 
8enzo(a)pyrene 7.30E+00 -- 2.90E-09 S.13E-09 2.12E-OS 
8enzo(b )fluoranthene 7.30E-01 -- 3.7SE-09 1.06E-OS 2.76E-09 
Dibenz(a,h)anthracene 7.30E+00 -- 1.21 E-09 3.3SE-09 S.S3E-09 
Indeno(1,2,3-cd)pyrene 7.30E-01 -- 4.19E-09 1.17E-OS 3.06E-09 
Iron -- 7.00E-01 4.25E-05 1.19E-04 
Tetrachloroethene 5.20E-02 1.00E-02 4.00E-10 1.12E-09 2.0SE-11 

I PATHWAY TOTAL = 3.7SE-OS 

INHALATION 

IUR RfC EAC EAC Cancer 
Chemical Carc (ug/m3) Noncarc (mg/m3) Risk 

1,2-Dichloroethane 2.60E-05 2.40E+00 1.S4E-04 5.14E-07 4.77E-09 
Aluminum -- 5.00E-03 2.61E-03 7.31 E-06 
Aroclor-1254 5.70E-04 -- 9.05E-10 2.53E-12 5.16E-13 
8enzo(a)anthracene S.SOE-05 -- 1.75E-OS 4.90E-11 1.54E-12 
8enzo(a)pyrene S.SOE-04 -- 2.79E-OS 7.S1 E-11 2.45E-11 
8enzo(b)fluoranthene S.SOE-05 -- 3.57E-OS 1.00E-10 3.14E-12 
Dibenz(a,h)anthracene S.SOE-04 -- 1.15E-OS 3.23E-11 1.01 E-11 
Indeno(1,2,3-cd)pyrene S.SOE-05 -- 3.69E-OS 1.03E-10 3.25E-12 
Iron -- -- 4.76E-03 1.33E-05 
Tetrachloroethene 5.S0E-07 2.70E-01 2.05E-03 5.74E-06 1.19E-09 

I PATHWAY TOTAL = 6.00E-09 

TOTAL 2.54E-07 

Hazard 
Quotient 

2.59E-07 
5.S6E-02 
1.37E-04 

1.23E-02 
6.21E-07 

7.10E-02 I 
I 

Hazard 
Quotient 

4.67E-OS 
S.12E-04 
2.47E-05 

1.70E-04 
1.12E-07 

1.01 E-03 I 

Hazard 
Quotient 

2.14E-07 
1.46E-03 

2.13E-05 

1.4SE-03 I 

7.34E-02 



TABLE 0-14 
RISK/HAZARD CALCULATIONS FOR SOIL NORTH OF MARLIN 

RME -- INDUSTRIAL WORKER 

Cancer Risk - Intake*CSF HQ= Intake I RfD 
or or 

EAC * IUR EACI RfC 

Parameter Definition Default 
Intake Intake of chemical (mg/kg-day) see intake 
EAC Effective Air Concentration (mg/m"3) see intake 
CSF Cancer slope factor (mg/kg-day)-1 see chemprop 
IUR Inhalation unit risk (ug/m"3)-1 see chemprop 
RfD Reference dose (mg/kg-day) see chemprop 
RfC Inhalation reference concentration (mg/m"3) see chemprop 

INGESTION 

Slope RfD Intake Intake Cancer 
Chemical Factor Carc Noncarc Risk 

1,2-Dichloroethane S.10E-02 2.00E-02 1.S0E-OS 5.04E-OS 1.S4E-OS 
Aluminum -- 1.00E-01 2.2SE-03 S.41 E-03 
Aroclor-1254 2.00E+OO 2.00E-05 2.S4E-OS S.22E-OS 5.S7E-OS 
Benzo(a)anthracene 7.30E-01 -- S.11 E-OS 2.27E-07 5.S2E-OS 
Benzo(a)pyrene 7.30E+OO -- S.SSE-OS 2.71E-07 7.07E-07 
Benzo(b )fluoranthene 7.30E-01 -- 1.13E-07 3. 1 SE-07 S.2SE-OS 
Dibenz(a,h)anthracene 7.30E+OO -- 3.0SE-OS S.SSE-OS 2.2SE-07 
Indeno(1,2,3-cd)pyrene 7.30E-01 -- 1.01E-07 2.S2E-07 7.3SE-OS 
Iron -- 7.00E-01 3.S0E-03 1.0SE-02 
Tetrachloroethene 5.20E-02 1.00E-02 2.25E-OS S.31E-OS 1.17E-OS 

I PATHWAY TOTAL = 1.1SE-OS 

DERMAL CONTACT 

Slope RfD Intake Intake Cancer 
Chemical Factor Carc Noncarc Risk 

1,2-Dichloroethane S.10E-02 2.00E-02 3.0SE-OS S.S5E-OS °2.S1E-OS 
Aluminum -- 1.00E-01 3.02E-04 S.45E-04 
Aroclor -1254 2.00E+OO 2.00E-05 5.04E-OS 1.41 E-OS 1.01 E-OS 
Benzo(a)anthracene 7.30E-01 -- 1.3SE-07 3.S0E-07 1.02E-07 
Benzo(a)pyrene 7.30E+OO -- 1.SSE-07 4.S5E-07 1.21 E-OS 
Benzo(b )fluoranthene 7.30E-01 -- 1.S5E-07 5.45E-07 1.42E-07 
Dibenz(a,h)anthracene 7.30E+OO -- 5.31 E-OS 1.4SE-07 3.S7E-07 
Indeno(1,2,3-cd)pyrene 7.30E-01 -- 1.73E-07 4.S4E-07 1.2SE-07 
Iron -- 7.00E-01 5.02E-04 1.41 E-03 
Tetrachloroethene 5.20E-02 1.00E-02 3.S7E-OS 1.0SE-07 2.01 E-OS 

I PATHWAY TOTAL - 1.SSE-OS 

INHALATION 

IUR RfC EAC EAC Cancer 
Chemical Carc (ug/m3) Noncarc (mg/m3) Risk 

1,2-Dichloroethane 2.S0E-05 2.40E+OO 1.7SE-03 4.SSE-OS 4.S4E-OS 
Aluminum -- 5.00E-03 2.SSE-03 S.35E-OS 
Aroclor-1254 5.70E-04 -- 1.SSE-OS 5.27E-12 1.07E-12 
Benzo(a)anthracene S.SOE-05 -- 1.7SE-07 4.S3E-10 1.55E-11 
Benzo(a)pyrene S.SOE-04 -- 2.17E-07 S.OSE-10 1.S1 E-1 0 
Benzo(b )f1uoranthene S.SOE-05 -- S.S1 E-OS 2.41E-10 7.5SE-12 
Dibenz(a,h)anthracene S.SOE-04 -- S.S5E-OS 1.S5E-10 S.11E-11 
Indeno(1,2,3-cd)pyrene S.SOE-05 -- 2.37E-07 S.S4E-10 2.0SE-11 
Iron -- -- 1.01 E-02 2.S2E-05 
Tetrachloroethene 5.S0E-07 2.70E-01 2.0SE-02 5.S3E-05 1.21 E-OS 

I PATHWAY TOTAL = 5.S7E-OS 

TOTAL 3.20E-06 

Hazard 
Quotient 

2.52E-OS 
S.41E-02 
4.11 E-04 

1.52E-02 
S.31 E-OS 

7.S7E-02 I 

Hazard 
Quotient 

4.32E-OS 
S.45E-03 
7.05E-04 

2.01E-03 
1.0SE-05 

1.12E-02 I 

Hazard 
Quotient 

2.0SE-OS 
1.S7E-03 

2.1SE-04 

1.SSE-03 I 

9.28E-02 



APPENDIXE 

RESTRICTIVE COVENANTS 



RESTRICTIVE COVENANT FOR LIMITATION ON USES, CONSTRUCTION AND 

GROUNDWATER USE 

STATE OF TEXAS 

COUNTY OF BRAZORIA 

§ 
§ 
§ 

Doc# 2009036112 

This Restrictive Covenant is filed to provide infonnation concerning certain use 
limitations upon that parcel of real property (the "Property") described in Exhibits A and B, 
attached hereto and incorporated herein by reference, and which at the time of this filing is listed 
on the United States Environmental Protection Agency's ("EPA") National Priority List as a 
"Superfund Site." 

As of the date of this Restrictive Covenant, the record owners of fee title to the Property 
are Jack Palmer and Ron W. Hudson (individually, "Owner," and collectively, "Owners"). Mr. 
Palmer's address is 1509 Alta Vista, Alvin, Texas 77511. Mr. Hudson's address is 45 West 
Sienna Place, The Woodlands, Texas 77382. The appropriate land use for the Property·is 
commercial/industrial. 

The Property previously contained surface impoundments, which were closed in 1982 in 
accordance with the state industrial solid waste regulations and a closure plan as approved by the 
Texas Department of Water Resources. 

Owners have agreed to place the following restrictions on the Property in favor of The 
Dow Chemical Company ("Dow"), Chromalloy American Corporation ("Chromalloy"), the 
Texas Commission on Environmental Quality ("TCEQ"), the State of Texas and EPA. 

NOW THEREFORE, in consideration of the premises and other good and valuable 
consideration, the receipt and sufficiency of which is hereby acknowledged, the following 
restrictive covenants in favor of Dow, Chromalloy, TCEQ, the State of Texas and EPA are 
placed on the Property, to-wit: 

1. Commercial/Industrial Use. 

The Property shall not be used for any purposes other than commercial/industrial uses, as 
that term is defined under 30 T.A.C §350.4(a)(13), and thus shall not be used for human 
habitation or for other purposes with a similar potential for human exposure. Portions of the 
soils and/or groundwater of the Property contain certain identified chemicals of concern. Future 
users of the Property are advised to review and take into consideration environmental data from 
publicly available sources (i.e. TCEQ and EPA) prior to utilizing the l?roperty for any purpose. 

2. Groundwater. 

The groundwater underlying the Property shall not be used for any beneficial purpose, 
including: (1) drinking water or other potable uses; (2) the irrigation or watering of landscapes or 
(3) agricultural uses. For any activities that may result in potential exposure to the groundwater, 

1 
2662305.I/SPI73364/0238/070 1 09 



a plan must be in place to address and ensure the appropriate handling, treatment and disposal of 
any affected soils or groundwater. 

3. Construction. 

Construction of any building on the Property is not advisable. If any person desires in the 
future to construct a building on the Property, the EPA and TCEQ must be notified and must 
approve of such construction in writing, as additional response actions, such as protection against 
indoor vapor intrusion, may be necessary before the Property may be built upon. The costs for 
any additional response actions will be borne by the party(s) desiring to construct upon the 
Property. 

4. These restrictions shall be a covenant rmming with the land. 

For additional information, contact: 

The Dow Chemical Company 
2030 Dow Center 
8th Floor Legal Dept. 
Midland, MI 48674 

ATTN: General Counsel 

Chromalloy American Corporation 
C/O Sequa Corporation 
200 Park Avenue 
New York, NY 10166 

ATTN: General Counsel 

U.S. Environmental Protection Agency, Region 6 
Superfund Division (6RC-S) 
1445 Ross Avenue, Suite 1200 
Dallas, TX 75202-2733 

ATTN: Assistant Regional Counsel 

Texas Commission on Environmental Quality 
P.O. Box 13087 
Austin, TX 78711-3087 

ATTN: Remediation Division 

State of Texas 
Office of the Texas Attorney General 
Natural Resources Division 
300 W. 15th Street 
Austin, TX 78701 

2662305.lISPI73364/0238/070) 09 
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The restrictions imposed by this Restrictive Covenant may be rendered of no further 
force or effect only by a release executed by Dow, Chromalloy, TCEQ, the State of Texas and 
EP A or their successors and filed in the same Real Property Records as those in which this 
Restrictive Covenant is filed. 

[THE REMAINDER OF THIS PAGE WAS INTENTIALLY LEFT BLANK 
SIGNATURE PAGES CONTINUE ON NEXT PAGE] 
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Executed this ~ day of __ ~_·<.L._b-\--____ ' 2009. 

STATE OF TEXAS 

COUNTY OF _--,-~_t2_~_UJ_~_t_t/L--__ 

OWNER: lackPalmer 

§ 
§ 
§ 

BEFORE ME, on this the '7#-- day of &~ ,2009, personally appeared Jack Palmer, 
known to me to be the person whose name is subs ed to the foregoing instrument, and 
acknowledged to me that he executed the same for the purposes and in the capacity herein 
expressed. 

GIVEN UNDER MY HAND AND SEAL OF OFFICE, this the '1f~ day of 
$"4 \L.. , , 2009. 

Y 

Notary Public in and for the State of Texas 

My Commission Expires:_-L-I{)_-~d}~3=--_6lO_...LII __ 

4 
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Executed this "Ii day Of_L---:],f-~_---b£-/ __ ' 2009. 

STATE OF TEXAS 

COUNTY OF M ~ Y1 -S IP Yh e: Vj 

OWNER: Ron W. Hudson 

§ 
§ 
§ 

;2iKdUJ.~~ 
I 

BEFORE ME, on this the 0 ---6.. day of JU I "I , 2009, personally appeared Ron W. 
Hudson, known to me to be the person whose naiiJ.e is subscribed to the foregoing instrument, 
and acknowledged to me that he executed the same for the purposes and in the capacity herein 
expressed. 

&-f" 
----- (GIVEN UNDER MY HAND AND SEAL OF OFFICE, this the --= day of 
Jl-t ~ ,2009. 

USA l. CLOW 
Notary Public, State of Texas 

My Commission expires 07·26-2009 

2662J05.I/SP/7J364/0238/070 I 09 
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Notary Public in an for teState of Texas 

My Commission Expires: JU, f!J 2& I 2,otJ 7' 
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Exhibit A 

. Legal Description of the Property 
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Doyle & Wac'htstetter. Inc 
Surveying and Mapping • GPS/GIS 

5.0010 ACRE ENVIRONMENTAL MANAGEMENT TRACT 
LOT 56 OF THE BRAZOS COAST INVESTMENT COMPANY SUBDIVISION, DMSION 8 
FREDERICK. J. CAL VIT LEAGUE, ABSTRACT 51 
BRAZORIA COUNTY, TEXAS 
PAGE10F2 

ALL THAT CERTAIN 5.0010 ACRE tract of land lying in and situated in the Frederick 1. Calvit 
League, Abstract 51, Brazoria County, Texas, being all of Lot 56 of the Brazos Coast Investment 
Company Subdivision, Division 8 (B.C.I.C. Div. 8), according to the map or plat thereof recorded 
in Volume 2, Page 141 of the Brazoria County Plat Records (B.C.P.R.) and being the same tract of 
land conveyed by deed on May 12, 1999 from Fish Engineering and Construction, Inc. to Jack 
Palmer and Ron W. Hudson, as recorded in Clerk's File No. 99-021624 of the Brazoria County 
Official Records (B.C.O.R.), the herein described tract of land being more particularly described by 
metes and bounds, using survey terminology which refers to the Texas State Plane Coordinate 
System, South Central Zone (NAD83), in which the directions are Lambert grid bearings and the 
distances are surface level horizontal lengths (S.F.= 0.99988752832) as follows 

COMMENCING at a 3/4" iron rod found marking the North comer Lot 80, same being the West 
comer of Lot 81 of the aforementioned B.C.I.C. Div. 8 subdivision, located in the southeastern 
right-of-way boundary line of a 40 foot wide platted roadway of the said B.C.I.C. Div. 8 
subdivision, said Point of Commencement being at Texas at State Plane Coordinate System position 
X=3155152.81 and Y=13556863.07, from which an old 3" x 3/4" hard-wood stake located in the 
southeastern right-of-way boundary line of a 40 foot wide platted roadway of the said B.C.I.C. Div. 
8 subdivision, found marking the North comer of Lot 66, same being the and the West comer of Lot 
67 bears South 42°51 '47" West, a distance of 4620.94 feet (called 4620.00 feet), at Texas State 
Plane Coordinate System position X=3152009.76 and Y=13553476.39, herein located point of 
commencement and point of reference, being shown in 1952 Dow Chemical Company survey by 
Hennan D. Smith, RPS #916, drawing number: B8-8-19000-10488; 

THENCE South 42°51'47" West, coincident with the southeastern right-of-way boundary line of 
said 40 foot wide platted road, a distance of 1650.34 feet to a point for the North comer of Lot 75, 
same being the West comer of Lot 76 of the B.C.I.C. Div. 8 subdivision, at position X=3154030.29 
and Y=13555653.54; 

THENCE South 47°08'13" East, coincident with the southeastern boundary line of Lot 76, same 
being the northeastern boundary line of Lot 75 of the B.C.I.C. Div. 8 subdivision, a distance of 
660.00 feet to the POINT OF BEGINNING, at a 5/8" iron rod with survey cap marked "WPD 
4467" set for the common comer of Lot 55, Lot 56, Lot 75 and Lot 76 of the B.C.I.C. Div. 8 
subdivision and the North corner of the herein described 5.0010 acre tract, from which an iron rod 
with survey cap bears South 38°39' West, a distance of 11.8 feet, at position X=3154514.00 and 
Y=13555204.63; 

131 Commerce Street. Clute, Texas 77531-5601 
Phone: 979-265-3622 • Fax: 979-265-9940 • Email: DW-Surveyor.com 



5.0010 ACRE ENVIRONMENTAL MANAGEMENT TRACT 
LOT 56 OF THE BRAZOS COAST INVESTMENT COMPANY SUBDIVISION, DIVISION 8 
FREDERICK. J. CALVIT LEAGUE, ABSTRACT 51 
BRAZORIA COUNTY, TEXAS· 
PAGE20F2 

THENCE South 47°08'13" East, coincident with the southwestern boundary line of Lot 55, same 
being the northeastern bo:undary line of Lot 56 of the B.C.I.C. Div. 8 subdivision, at a distance of 
640.00 feet pass a 5/8" iron rod with survey cap marked "WPD 4467" set in the apparent northwest 
right-of-way boundary line of the 80 foot wide Marlin Lane, known as Brazoria County Road #756, 
continuing a total distance of 660.00 feet to a point in the northwestern boundary line of a 40 foot 
wide platted roadway, at the South comer of Lot 55, same being the East comer of Lot 56 of the 
B.C.l.C. Div. 8 subdivision, for the East comer of the herein described 5.0010 acre tract, at position 
X=3154997.71 and Y=13554755.72; 

THENCE South 42°51 '47" West, coincident with the northwestern right-of-way boundary line of 
said 40 foot wide platted road, same being the southeastern boundary line of Lot 56 of the B.C.I.C. 
Div. 8 subdivision, a distance of 330.07 feet to a point for the East comer of Lot 57, same being the 
South comer of Lot 56 of the B.C.I.C. Div. 8 subdivision, for the South corner of the herein 
described 5.0010 acre tract, at position X=3154773.21 and Y=13554513.81; 

THENCE North 47°08'13" West, coincident with the northeastern boundary line of Lot 57, same 
being the southwestern boundary line of Lot 56, at a distance of20.00 feet pass a 5/8" iron rod with 
survey cap marked "WPD 4467" set in the apparent northwest right-of-way boundary line of the 80 
foot wide Marlin Lane, known as Brazoria County Road #756, continuing a total distance of 660.00 
feet to a 5/8" iron rod with survey cap marked "WPD 4467" set at the common comer of Lot 56, 
Lot 57, Lot 74 and Lot 75 of the B.C.I.C. Div. 8 subdivision, for the West comer of the herein
described 5.0010 acre tract, at position X=3154289.50 and Y=13554962.72; 

THENCE North 42°51'47" East, coincident with northwestern boundary line of Lot 56, same being 
the southeastern boundary line of Lot 75 of the B.C.I.C. Div. 8 subdivision, a distance of 330.07 
feet to the POINT OF BEGINNING, containing 5.0010 acres of land, more or less. 

Wm. Patrick Doyle 
Registered Professional Land Surveyor 
Texas Registration Number 4467 
March 24, 2009 

This description is based on a survey, apia! of which, March 18,2009 is onjile in the office of Doyle & Wachtstetter, Inc. 
Legal\pat\Gulfco Lot56 Environmental Management 5.00 Acre Tract BereS.doc 
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Exhibit B 

Plat Map of the Property - area covered by Restrictive eovenant for Limitation on Uses, 
Construction and Groundwater Use 
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RESTRICTIVE COVENANT FOR LIMITATION ON USES, CONSTRUCTION AND 

GROUNDWATER USE 

STATE OF TEXAS 

COUNTY OF BRAZORIA 

§ 
§ 
§ 

Doc# 2009036113 

This Restrictive Covenant is filed to provide infonnation concerning certain use 
limitations upon that parcel of real property (the "Property") described in Exhibits A and B, 
attached hereto and incorporated herein by reference, and which at the time of this filing is listed 
on the United States Environmental Protection Agency's ("EPA") National Priority List as a 
"Superfund Site." 

As of the date of this Restrictive Covenant, the record owner of fee title to the Property is 
LDL COASTAL LIMITED, L.P., a Texas limited partnership ("Owner"), with an address of 
c/o Allen Daniels, 6363 Woodway Drive, Suite 730, Houston, Texas 77057. The appropriate 
land use for the Property is commercial/industrial. 

Owner has agreed to pJace the foHowing restrictions on the Property in favor of The Dow 
Chemical Company ("Dow"), Chromalloy American Corporation ("Chromalloy"), the Texas 
Commission on Environmental Quality ("TCEQ"), the State of Texas and EPA. 

NOW THEREFORE, in consideration of the premises and other good and valuable 
consideration, the receipt and sufficiency of which is hereby acknowledged, the following 
restrictive covenants in favor of Dow, ChromalIoy, TCEQ, the State of Texas and EPA are 
placed on the Property, to-wit: 

1. Commercial/Industrial Use. 

The Property shaH not be used for any purposes other than commerciaJ/industrial uses, as 
that term is defined under 30 T.A.C §350.4(a)(l3), and thus shall not be used for human 
habitation or for other purposes with a similar potential for human exposure. Portions of the 
soils and/or groundwater of the Property contain certain identified chemicals of concern. Future 
users of the Property are advised to review and take into consideration environmental data from 
publicly available sources (Le. TCEQ and EPA) prior to utilizing the Property for any purpose. 

2. Groundwater. 

The groundwater underlying the Property shall not be used for any beneficial purpose, 
including: (1) drinking water or other potable uses; (2) the irrigation or watering of landscapes or 
(3) agricultural uses. For any activities that may result in potential exposure to the groundwater, 
a plan must be in place to address and ensure the appropriate handling, treatment and disposal of 
any affected soils or groundwater. 

26623 12. IJSP173364/0238/052909 



3. Construction. 

Construction of any building on the Property is not advisable. If any person desires in the 
future to construct a building at the Property, the EPA and TCEQ must be notified and must 
approve of such construction in writing, as additional response actions, such as protection against 
indoor vapor intrusion, may be necessary before the Property may be built upon. The costs for 
any additional response actions will be borne by the party(s) desiring to construct upon the 
Property. 

4. These restrictions shall be a covenant running with the land. 

For additional information, contact: 

The Dow Chemical Company 
2030 Dow Center 
8th Floor Legal Dept. 
Midland, MI 48674 

ATTN: General Counsel 

Chromalloy American Corporation 
C/O Sequa Corporation 
200 Park Avenue 
New York, NY 10166 

ATTN: General Counsel 

u.s. Environmental Protection Agency, Region 6 
Superfund Division (6RC-S) 
1445 Ross Avenue, Suite 1200 
Dallas, TX 75202-2733 

ATTN: Assistant Regional Counsel 

Texas Commission on Environmental Quality 
P.O. Box 13087 
Austin, TX 78711-3087 

ATTN: Remediation Division 

State of Texas 
Office of the Texas Attorney General 
Natural Resources Division 
300 W. 15th Street 
Austin, TX 78701 

The restrictions imposed by this Restrictive Covenant may be rendered of no further 
force or effect only by a release executed by Dow, Chromalloy, TCEQ, the State of Texas and 
EPA or their successors and filed in the same Real Property Records as those in which this 
Restrictive Covenant is filed. 

2 
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Executed this ~8 ti-day Of __ ~-=-U._{-+y ___ , 2009. 

STATE OF TEXAS 

COUNTY OF ---!tm~VY\..;......:..-S ___ _ 

OWNER: LDL COASTAL LIMITED, L.P., 
a Texas limited partnership 

By: RAMW A Y Management, L.L.C., a Texas 
limite liability company, its sole general 

§ 
§ 
§ 

part 

Title: 
--------~~---------

BEFORE ME, on this the tt{ day of ~ ,2009, personally appeared Allen B. 
Daniels, Manager, of RAMWA Y Management, .L.C., a Texas limited liability company and 
the sole general partner of LDL Coastal Limited, L.P., a Texas limited partnership, known to me 
to be the person whose name is subscribed to the foregoing instrument, and acknowledged to me 
that he executed the same for the purposes and in the capacity herein expressed. 

~. ft. ?lVEN UNDER MY HAND AND SEAL OF OFFICE, this the 2-~ day of 
~ ,2009. 

2662312.I/SPn3364/0238/052909 

Notary Public in and for the State of Texas 

My Commission Expires: \ ~ 1 \ ? 1 UJ \ \ 

3 
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Exhibit A 

Legal Description of the Property 
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Dovle & Wachtstetter. Inc 
Surveying and Mapping • GPS/GIS 

PARCEL No.1, 5.0010 ACRE ENVIRONMENTAL MANAGEMENT TRACT 
LOT 55 OF THE BRAZOS COAST INVESTMENT COMPANY SUBDIVISION, DIVISION 8 
FREDERICK. J. CALVIT LEAGUE, ABSTRACT 51 
BRAZORIA COUNTY, TEXAS 
PAGE 1 OF2 

ALL THAT CERTAIN 5.0010 ACRE tract of land lying in and situated in the Frederick J. Calvit 
League, Abstract 51, Brazoria County, Texas, being all of Lot 55 of the Brazos Coast Investment 
Company Subdivision, Division 8 (B.C.I.C. Div. 8), according to the map or plat thereof recorded 
in Volume 2, Page 141 of the Brazoria County Plat Records (B.C.P.R.) and being the same tract of 
land conveyed by deed on August 6, 1999 from Janet Casciato-Northrup, Trustee of the Chapter 7 
Bankruptcy Estate of Hercules Marine Services Corporation to LDL Coastal Limited, L.P., as 
recorded in Clerk's File No. 99-036339 of the Brazoria County Official Records (B.C.O.R.), the 
herein described tract of land being more particularly described by metes and bounds, using survey 
terminology which refers to the Texas State Plane Coordinate System, South Central Zone 
(NAD83), in which the directions are Lambert grid bearings and the distances are surface level 
horizontal lengths (S.F.= 0.99988752832) as follows 

COMMENCING at a 3/4" iron rod found marking the North comer Lot 80, same being the West 
comer of Lot 81 of the aforementioned B.C.I.C. Div. 8 subdivision, located in the southeastern 
right-of-way boundary line of a 40 foot wide platted roadway of the said B.C.I.C. Div. 8 
subdivision, said Point of Commencement being at Texas at State Plane Coordinate System position 
X=3155152.81 and Y=13556863.07, from which an old 3" x 3/4" hard-wood stake located in the 
southeastern right-of-way boundary line of a 40 foot wide platted roadway of the said B.C.I.C. Div. 
8 subdivision, found marking the North comer of Lot 66, same being the and the West comer of Lot 
67 bears South 42°51 '47" West, a distance of 4620.94 feet (called 4620.00 feet), at Texas State 
Plane Coordinate System position X=3152009.76 and Y=13553476.39, herein located point of 
commencement and point of reference, being shown in 1952 Dow Chemical Company survey by 
Herman D. Smith, RPS #916, drawing number: B8-8-19000-10488; 

THENCE South 42°51'47" West, coincident with the southeastern right-of-way boundary line of 
said 40 foot wide platted road, a distance of 1320.27 feet to a point for the North comer of Lot 76, 
same being the West corner of Lot 77 of the B.C.I.C. Div. 8 subdivision, at position X=3154254.79 
and Y=13555895.45; 

THENCE South 47°08'13" East, coincident with the southwestern boundary line of Lot 77, same 
being the northeastern boundary I,ine of Lot 76 of the B.C.I.C. Div. 8 subdivision, a distance of 
660.00 feet to the POINT OF BEGINNING, at a 5/8" iron rod with survey cap marked "WPD 
4467" set, from which a 5/8" iron rod bears South 3 7° 54' West, a distance of 11.7 feet, for the 
common comer of Lot 54, Lot 55, Lot 76 a~d Lot 77 of the B.C.I.C. Div. 8 subdivision and the 
North comer of the herein described 5.0010 acre tract, at position X=3154738.50 and 
Y=13555446.53; 

131 Commerce Street • Clute, Texas 77531-5601 
Phone: 979-265-3622 • Fax: 979-265-9940 • Email: DW-Surveyor.com 



, ' 

PARCEL No.1, 5.0010 ACRE ENVIRONMENTAL MANAGEMENT TRACT 
LOT 55 OF THE BRAZOS COAST INVESTMENT COMPANY SUBDIVISION, DIVISION 8 
FREDERICK. J. CALVIT LEAGUE, ABSTRACT 51 
BRAZORIA COUNTY, TEXAS 
PAGE20F2 

THENCE South 47°08'13" East, coincident with the southwestern boundary line of Lot 54, same 
being the northeastern boundary line of Lot 55 of the B.C.I.C. Div. 8 subdivision, at a distance of 
640.00 feet pass a 5/8" iron rod with survey cap marked "WPD 4467" set in the apparent northwest 
right-of-way boundary line of the 80 foot wide Marlin Lane, known as Brazoria County Road #756, 
continuing a total distance of 660.00 feet to a point in the northwestern boundary line of a 40 foot 
wide platted roadway, at the South comer of Lot 54, same being the East comer of Lot 55 of the 
B.C.I.C. Div. 8 subdivision, from which an 1" iron pipe bears South 48°12' West, a distance of 1.6 
feet, for the East comer of the herein described 5.0010 acre tract, at position X=3155222.22 and 
Y=13554997.62; 

THENCE South 42°51'47" West, coincident with the northwestern right-of-way boundary line of 
said 40 foot wide platted road, same being the southeastern boundary line of Lot 55 of the B.C.I.C .. · 
Div. 8 subdivision, a distance of330.07 feet to a point for the East comer of Lot 56, same being the 
South comer of Lot 55 of the B.C.I.C. Div. 8 subdivision, for the South comer of the herein 
described 5.0010 acre tract, at position X=3154997.71 and Y=13554755.72; 

THENCE North 47°08'13" West, coincident with the northeastern boundary line of Lot 56, same 
being the southwestern boundary line of Lot 55, at a distance of 20.00 teet pass a 5/8" iron rod with 
survey cap marked "WPD 4467" set in the apparent northwest right-of-way boundary line of the 80 
foot wide Marlin Lane, known as Brazoria County Road #756, continuing a total distance of 660.00 
feet to a 5/8" iron rod with survey cap marked "WPD 4467" set at the common comer of Lot 55, 
Lot 56, Lot 75 and Lot 76 of the B.C.I.C. Div. 8 subdivision, for the West comer of the herein 
described 5.0010 acre tract, from which an ~ron rod with survey cap bears South 38°39' West, a 
distance of 11.8 feet, at position X=3154514.00 and Y=13555204.63; 

THENCE North 42°51 '47" East, coincident with the northwestern boundary line of Lot 55, same 
being the southeastern boundary line of Lot 76, a distance of 330.07 feet to the POINT OF 
BEGINNING, containing 5.0010 acres of land, more or less. 

This description is based on a survey, a plat of which, March 18,2009 is onfile in the office of Doyle & Wachtstetter, Inc. 
Legal\pat\Gulfco Lot55 Environmental Management 5.00 Acre Tract BCICa.doc 



Doyle & Wachtstetter. Inc 
Surveying and Mapping • GPS/GIS 

PARCEL No.2, 5.0010 ACRE ENVIRONMENTAL MANAGEMENT TRACT 
LOT 57 OF THE BRAZOS COAST INVESTMENT COMPANY SUBDIVISION, DIVISION 8 
FREDERICK. J. CALVIT LEAGUE, ABSTRACT 51 
BRAZORIA COUNTY, TEXAS 
PAGE10F2 

ALL THAT CERTAIN 5.0010 ACRE tract of land lying in and situated in the Frederick 1. Calvit 
League, Abstract 51, Brazoria County, Texas, being all of Lot 57 of the Brazos Coast Investment 
Company Subdivision, Division 8 (B.C.I.C. Div. 8), according to the map or plat thereof recorded 
in Volume 2, Page 141 of the Brazoria County Plat Records (B.C.P.R.) and being the same tract of 
land conveyed by deed on August 6, 1999 from Janet Casciato-Northrup, Trustee of the Chapter 7 
Bankruptcy Estate of Hercules Marine Services Corporation to LDL Coastal Limited, L.P., as 
recorded in Clerk's File No. 99-036339 of the Brazoria County Official Records (B.C.O.R.), the 
herein described tract of land being more particularly described by metes and bounds, using survey 
terminology which refers to the Texas State Plane Coordinate System, South Central Zone 
(NAD83), in which the directions are Lambert grid bearings and the distances are surface level 
horizontal lengths (S.F.= 0.99988752832) as follows 

COMMENCING at a 3/4" iron rod found marking the North corner Lot 80, same being the West 
comer of Lot 81 of the aforementioned B.C.I.C. Div. 8 subdivision, located in the southeastern 
right-of-way boundary line of a 40 foot wide platted roadway of the said B.C.I.C. Div. 8 
subdivision, said Point of Commencement being at Texas at State Plane Coordinate System position 
X=3155152.81 and Y=13556863.07, from which an old 3" x 3/4" hard-wood stake located in the 
southeastern right-of-way boundary line of a 40 foot wide platted roadway of the said B.C.I.C. Div. 
8 subdivision, found marking the North corner of Lot 66, same being the and the West comer of Lot 
67 bears South 42°51 '47" West, a distance of 4620.94 feet (called 4620.00 feet), at Texas State 
Plane Coordinate System position X=3152009.76 and Y=13553476.39, herein located point of 
commencement and point of reference, being shown in 1952 Dow Chemical Company survey by 
Herman D. Smith, RPS #916, drawing number: B8-8-19000-10488; 

THENCE South 42°51'47" West, coincident with the southeastern right-of-way boundary line of 
said 40 foot wide platted road, a distance of 1980.40 feet to a point for the North comer of Lot 74, 
same being the West corner of Lot 75 of the B.C.I.C. Div. 8 subdivision, at position X=3153805.79 
and Y=13555411.64; 

THENCE South 47°08'13" East, coincident with the southwestern boundary line of Lot 75, same 
being the northeastern boundary line of Lot 74 of the B.C.l.C. Div. 8 subdivision, a distance of 
660.00 feet to the POINT OF BEGINNING, at a 5/8" iron rod with survey cap marked "WPD 
4467" set for the common comer of Lot 56, Lot 57, Lot 74 and Lot 75 of the B.C.I.C. Div. 8 
subdivision and the North corner of the herein described 5.0010 acre tract, at position 
X=3154289.50 and Y=13554962.72; 

131 Commerce Street. Clute) Texas 77531-5601 
Phone: 979-265-3622 • Fax: 979-265-9940 • Email: DW-Surveyor.com 



PARCEL No.2, 5.0010 ACRE ENVIRONMENTAL MANAGEMENT TRACT 
LOT 57 OF THE BRAZOS COAST INVESTMENT COMPANY SUBDIVISION, DIVISION 8 
FREDERICK. J. CALVIT LEAGUE, ABSTRACT 51 
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THENCE South 47°08'13" East, coincident with the southwestern boundary line of Lot 56, same 
being the northeastern boundary line of Lot 57 of the B.C.I.C. Div. 8 subdivision, at a distance of 
640.00 feet pass a 5/8" iron rod with survey cap marked "WPD 4467" set in the apparent northwest 
right-of-way boundary line of the 80 foot wide Marlin Lane, known as Brazoria County Road #756, 
continuing a total distance of 660.00 feet to a point in the northwestern boundary line of a 40 foot 
wide platted roadway, at the South comer of Lot 56, same being the East comer of Lot 57 of the 
B.C.I.C. Div. 8 subdivision, for the East corner of the herein described 5.0010 acre tract, at position 
X=3154773.21 and Y=13554513.81; 

THENCE South 42°51'47" West, coincident with the northwestern right-of-way boundary line of 
said 40 foot wide platted road, same being the southeastern boundary line of Lot 57 of the B.C.I.C. 
Div. 8 subdivision, a distance of 330.07 feet to a point for the East corner of Lot 58, same being the 
South corner of Lot 57 of the B.C.I.C. Div. 8 subdivision, for the South corner of the herein 
described 5.0010 acre tract, from which an iron rod with survey cap bears North 78°35' West, a 
distance of22.4 feet, at position X=3154548.71 and Y=13554271.90; 

THENCE North 47°08'13" West, coincident with the northeastern boundary line of Lot 58, same 
being the southwestern boundary line of Lot 57, at a distance of 20.00 feet pass a 5/8" iron rod with 
survey cap marked "WPD 4467" set in the apparent northwest right-of-way boundary line of the 80 
foot wide Marlin Lane, known as Brazoria County Road #756, continuing a total distance of 660.00 
feet to a 5/8" iron rod with survey cap marked "WPD 4467" set at the common corner of Lot 57, 
Lot 58, Lot 73 and Lot 74 of the B.C.I.C. Div. 8 subdivision, for the West comer of the herein 
described 5.0010 acre tract, from which an iron rod with survey cap bears South 38°39' West, a 
distance of 11.6 feet, at position X=3154065.00 and Y=13554720.82; 

THEN CE North 42°51'47" East, coincident with northwestern boundary line of Lot 57, same being 
the southeastern boundary line of Lot 74 of the B.C.I.C. Div. 8 subdivision, a distance of 330.07 
feet to the POINT OF BEGINNING, containing 5.0010 acres of land, more or less. 

Wm. Patrick Doyle 
Registered Professional Land Surveyor 
Texas Registration Number 4467 
March 18,2009 

This description is based on a survey, a plat of which, February 17, 2009 is onfile in the office of Doyle & Wachtstetter, Inc. 
Legal\pat\Gulfco Lot57 Environmental Management 5.00 Acre Tract BCIC8.doc 



Exhibit B 

Plat Map of the Property - area covered by Restrictive Covenant for Limitation on Uses, 
Construction and Groundwater Use 

5 
2662312.I/SPn3364/0238/052909 



&flAZOR8A COl/wry 
r~J(AIJ 

= I. ,au aDD,_"U AICI.lIllIa MIlt ilL""", I, hit rtul n.n 1\': UIIJIDIUJ( 
'"'" .. 'DtfllCl1rTl.l&. 101(1 .... 1.,. 

.. I.'~!'\AI 1\ ,., a,. SlIM! c,., '.IIQ\ltIC, I(IU"" ~ "XI'''U'' .. ,t\"·'IC .. ',W.,. ...... 'a.'o.OUtI'll" .. 'OC. 

4. :Il.~:-.-:'~Jl:: ~'!~J!t .. ~:~·.t:.I~¥=I~::= 
CAIII"~. J(lIMC1O ,'"nea. ,I 1IIX1. _ "I"IIUOI" CDorlUC ottl 

!!~~·~~J!-~.!I~a::.,~'~J: :!,:aJlJ= L."'=!it'=" 

,,~~,.,.,~ ""'" ... '..... "" flC.'IK-cASI .......... ,~. i ::':' ~J:,,~ul£~A:' .. ~. K 'f'fr;..,~Jix.. "', ! IDJJ~CDt ., IIr"t. j~)) ", -' ". '. 10' " I 

~~;t,,::'::~~~:~:~~',<,""'\ ,.,,! 
~~~'h·"·;.o ;I."" "'''' ,>~STU( "" ... 

,II:~~- ',,~, " .... \, ,/' ,.\ ...... , tOI " 

//- .. I .. 

/'~/. 
~1i;~,.~ 

#" ~\>., I 

/ # / 
,'.1 I 

FREDERICK. J. CALVIT LOGUE 
ABSTRICT 51 

I 
I 

=,~l~~~~~ /// . 
-;~~~"~~~'~~ " /// 

.....•...... // 

" ,01 It , ~ 

~~~" , .. , .. , .•.. 
.5 , .. ' 

~r ..-

\ . /~;;j"""""" ">,/','-',.,.... . :.if:':","",,~· .. ")(:-1~;" >GO'
S;>// 

lJ '\ /~t.; 't,..a.. J"l ".IIIJ3I){/l Slut -", '. ""~"\.S: ' ',"", \' _\ '\ ~ / 
• " '~Aj'DCArr"km"~IICI' -' " '0'" " /<w.,', " '. ~\'" .' 

I! \~~i~~~:::~~:""'<,,::/«~:"':::::~~:::~~'::I/" 11/ 
!i \ ~rllfJ"'i,.A. ". .<;~, // :' /' '. I " 

Ii! \~~:: '"" ';#' J~/"'",J / • ICIJIIOPQt'trt~ 

-~r=:~f'~I' 
- __ Willi( 

_\l&ICtl "" .... ".\.' ... 

~ 

., ~~a~~:~":::li~~:::J.K!c~dlf::~~=i 
S:n1~~~I(7~~;:=aUJsr-:;,~~: 

SURVEY PLAT OF' 
PAREL 1.5.0010 ACRE TRACT 

BEING LOr 55 
AND 

PARCEL 2.5.0010 ACRE TRACT 
8EIliG LOT 57 

or IH( 

BRAlOS COAST INVF:srMF:JVr COMPANY 
SUBOI VIS ION. DIVISION B 

AS R[CCPlOEO IN 

VOLUIIE 2. PACE 141 
QrTI'4C 

BRAZORIA COU NTY DEED RECORDS 
,NTH( 

FFlF:DfFltCK J. CAL V'T L fAGue 
JlBSTRACT 51 

BRAZORIA COUNTY. TEXAS 

PASTOR BEHLING &- WHEELER. LLC 
............. 'SOot·04 

'51«,,0'1 

_ "'""--" __ ~ ~DOYle & Wachtstetter, Inc . 
~ I SurveyinlJ 8nd M8pping GPSI'GIS 

Ulc::r:DOIDCalUDT.a.D1lI.'1:D.U77SJ( 
0I'I'D:J7!.l&Um r.u:mJUfHI 
~n::: I t.)Gjri;' c;uJNj_~;1 Kt~,tdJ 



Doc' 2009036113 
• PaQes 10 
08/13/2009 1:44PM 
Official Public Records of 
BAAZORIA COUNTY 
JOYCE HUDMAN 
COONTY ClERK 
Fees $52.00 



RESTRICTIVE COVENANT FOR LIMITATION ON USES AND GROUNDWATER USE 

STA TE OF TEXAS 

COUNTY OF BRAZORIA 

§ 
§ 
§ 

Doc# 2009036114 

This Restrictive Covenant is filed to provide information concerning certain 
environmental conditions and use limitations upon that parcel of real property (the "Property") 
described in Exhibits A and B, attached hereto and incorporated herein by reference, and which 
at the time of this filing is listed on the United States Environmental Protection Agency's 
("EPA") National Priority Li.st as a "Superfund Site." 

As of the date of this Restrictive Covenant, the record owner of fee title to the Property is 
LDL COASTAL LIMITED, L.P., a Texas limited partnership ("Owner"), with an address of 
c/o Allen Daniels, 6363 Woodway Drive, Suite 730, Houston, Texas 77057. The appropriate 
land use for the Property is commercial/industrial. 

LDL Coastal Limited, L.P. has agreed to place the following restrictions on the 
Property in favor of The Dow Chemical Company ("Dow"), Chromalloy American Corporation 
("Chromalloy"), the Texas Commission on Environmental Quality ("TCEQ"), the State of Texas 
and EPA. 

NOW THEREFORE, in consideration of the premises and other good and valuable 
consideration, the receipt and sufficiency of which is hereby acknowledged, the foI1owing 
restrictive covenants in favor of Dow, Chromalloy, TCEQ, the State of Texas and EPA are 
placed on the Property, to-wit: 

1. Commercial/Industrial Use. 

The Property shall not be used for any purposes other than commercial/industrial uses, as 
that term is defined under 30 T.A.C §350.4(a)(J3), and thus shall not be used for human 
habitation or for other purposes with a similar potential for human exposure. Portions of the 
soils and/or groundwater of the Property contain certain identified chemicals of concern. Future 
users of the Property are advised to review and take into consideration environmental data from 
publicly available sources (i.e. TCEQ and EPA) prior to utilizing the Property for any purpose. 

2. Groundwater. 

The groundwater underlying the Property shall not be used for any beneticial purpose, 
including: (1) drinking water or other potable uses; (2) the irrigation or watering of landscapes or 
(3) agricultural uses. For any activities that may result in potential exposure to the groundwater, 
a plan must be in place to address and ensure the appropriate handling, treatment and disposal of 
any affected soi Is or groundwater. 

3. These restrictions shall be a covenant running with the land. 

2662308. I/SP173364/0238/052909 



For additional infonnation, contact: 

The Dow Chemical Company 
2030 Dow Center 
8th Floor Legal Dept. 
Midland, Ml 48674 

ATTN: General Counsel 

Chromal1oy American Corporation 
C/O Sequa Corporation 
200 Park Avenue 
New York, NY 10166 

ATTN: General Counsel 

U.S. Environmental Protection Agency, Region 6 
Superfund Division (6RC-S) 
1445 Ross Avenue, Suite 1200 
Dallas, TX 75202-2733 

ATTN: Assistant Regional Counsel 

Texas Commission on Environmental Quality 
P.O. Box 13087 
Austin, TX 78711-3087 

ATTN: Remediation Division 

State of Texas 
Office of the Texas Attorney General 
Natural Resources Division 
300 W. 15th Street 
Austin, TX 78701 

The restrictions imposed by this Restrictive Covenant may be rendered of no further 
force or effect only by a release executed by Dow, ChromaJIoy, TCEQ, the State of Texas and 
EPA or their successors and filed in the same Real Property Records as those in which this 
Restrictive Covenant is filed. 

" (1.1~ ../ «./11 Executed this '" (f"'- day of __ '--.1_ j_->y<-______ , 2009. 
{ 

2 
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STATE OF TEXAS 

COUNTY OF ~'({V~ 
~~-------

OWNER: LDL COASTAL LIMITED, L.P., a 
Texas limited partnership 

By: RAMW A Y Management, L.L.C., a Texas 
limite 'ability company, its sole general 

§ 
§ 
§ 

part e 

BY:~~----=~ _____ -r--'T-----"'--_ 

A/lek 13 f 

Title: Jf1:I Itd.~ e'" 

BEFORE ME, on this the t. <6 day of ~ , 2009, personally appeared Allen B. 
Daniels, Manager, ofRAMWA Y M·anage~.L.C., a Texas limited liability company and 
the sole general partner of LDL Coastal Limited, L.P., a Texas limited partnership, known to me 
to be the person whose name is subscribed to the foregoing instrument, and acknowledged to me 
that he executed the same for the purposes and in the capacity herein expressed. 

GIVEN UNDER MY HAND AND SEAL OF OFFICE, this the Z ~ day of 
~ ,2009. --

Notary Public in and for the State of Texas 

My Commiss i on ExPires: __ \,-,-'L-+-1 '=--?J+l_1iJ--II\_' ___ _ 
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Exhibit A 

Legal Description of the Property 

4 
2662308.l/spn3364/0238/052909 



PARCEL No.1, 5.0010 ACRE ENVIRONMENTAL MANAGEMENT TRACT 
LOT 58 OF THE BRAZOS COAST INVESTMENT COMPANY SUBDIVISION, DIVISION 8 
FREDERICK. J. CAL VIT LEAGUE, ABSTRACT 51 
BRAZORIA COUNTY, TEXAS 
PAGE 1 OF2 

ALL THAT CERTAIN 5.0010 ACRE tract of land lying in and situated in the Frederick J. Calvit 
League, Abstract 51, Brazoria County, Texas, being all of Lot 58 of the Brazos Coast Investment 
Company Subdivision, Division 8 (B.C.I.C. Div. 8), according to the map or plat thereof recorded 
in Volume 2, Page 141 of the Brazoria County Plat Records (B.C.P.R.) and being the same tract of 
land conveyed by deed on August 6, 1999 from Janet Casciato-Northrup, Trustee of the Chapter 7 
Bankruptcy Estate of Hercules Marine Services Corporation to LDL Coastal Limited, L.P., as 
recorded in Clerk's File No. 99-036339 of the Brazoria County Official Records (B.C.O.R.), the 
herein described tract of land being more partiCUlarly described by metes and bounds, using survey 
terminology which refers to the Texas State Plane Coordinate System, South Central Zone 
(NAD83), in which the directions are Lambert grid bearings and the distances are surface level 
horizontal lengths (S.F.= 0.99988752832) as follows 

COMMENCING at a 3/4" iron rod found marking the North comer Lot 80, same being the West 
comer of Lot 81 of the aforementioned B.C.I.C. Div. 8 subdivision, located in the southeastern 
right-of-way boundary line of a 40 foot wide platted roadway of the said B.C.r.C. Div. 8 
subdivision, said Point of Commencement being at Texas at State Plane Coordinate System position 
X=3155152.81 and Y=13556863.07, from. which an old 3" x 3/4" hard-wood stake located in the 
southeastern right-of-way boundary line of a 40 foot wide platted roadway of the said B.C.I.C. Div. 
8 subdivision, found marking the North comer of Lot 66, same being the and the West comer of Lot 
67 bears South 42°51'47" West, a distance of 4620.94 feet (called 4620.00 feet), at Texas State 
Plane Coordinate System position X=3152009.76 and Y=13553476.39, herein located point of 
commencement and point of reference, being shown in 1952 Dow Chemical Company survey by 
Herman D. Smith, RPS #916, drawing nmnber: B8-8-19000-10488; 

THENCE South 42°51'47" West, coincident with the southeastern right-of-way boundary line of 
said 40 foot wide platted roadway, a distance of 2310.4 7 feet to a point for the North corner of Lot 
73, same being the West comer of Lot 74 of the said B.C.I.C. Div. 8 subdivision, at position 
X=3153581.28 and Y=13555169.73; 

THENCE South 47°08'13" East, coincident with the southwestern boundary line of Lot 74, same 
being the northeastern bOlmdary line of Lot 73 of the said B.C.I.C. Div. 8 subdivision, a distance of 
660.00 feet to the POINT OF BEGINNING, at a 5/8" iron rod with survey cap marked "WPD 
4467" set, from which an iron rod with survey cap bears South 38°39' West, a distance of 11.6 feet, 
for the common corner of Lot 57, Lot 58, Lot 73 and Lot 74 of the B.C.I.C. Div. 8 subdivision and 
the North corner of the herein described 5.0010 acre tract, at position X=3154065.00 and 
Y=13554720.82; 

131 Commerce Street. Clute, Texas 77531-5601 
Phone: 979-265-3622 • Fax: 979-265-9940 • Email: DW-Surveyor.com 



PARCEL No.1, 5.0010 ACRE ENVIRONMENTAL MANAGEMENT TRACT 
LOT 58 OF THE BRAZOS COAST INVESTMENT COMPANY SUBDIVISION, DIVISION 8 
FREDERICK. J. CALVIT LEAGUE, ABSTRACT 51 
BRAZORIA COUNTY, TEXAS 
PAGE20F2 

THENCE South 47°08'13" East, coincident with the southwestern boundary line of Lot 57, same 
being the northeastern boundary line of Lot 58 of the B.C.I.C. Div. 8 subdivision, at a distance of 
640.00 feet pass a 5/8" iron rod with survey cap marked "WPD 4467" set in the apparent northwest 
right-of-way boundary line of the 80 foot wide Marlin Lane, known as Brazoria County Road #756, 
continuing a total distance of 660.00 feet to a point in the northwestern boundary line of a 40 foot 
wide platted roadway, at the South comer of Lot 57, same being the East corner of Lot 58 of the 
B.C.I.C. Div. 8 subdivision, from which an iron rod with survey cap bears North 78°35' West, a 
distance of 22.4 feet, for the East comer of the herein described 5.0010 acre tract, at position 
X=3154548.71 and Y=13554271.90; 

THENCE South 42°51'47" West, coincident with the northwestern right-of-way boundary line of 
said 40 foot wide platted road, same being the southeastern boundary line of Lot 58 of the B.C.I.C. 
Div. 8 subdivision, a distance of 330.07 feet to a point for the East comer of Lot 59, same being the 
South comer of Lot 58 of the B.C.I.C. Div. 8 subdivision, from which an iron rod with cap bears 
North 78°08' West, a distance of 22.4 feet, for the South comer of the herein described 5.0010 acre 
tract, at position X=3154324.20 and Y=13554030.00; 

THENCE North 47°08'13" West, coincident with the northeastern boundary line of Lot 59, same 
being the southwestern boundary line of Lot 58, at a distance of20.00 feet pass a 5/8" iron rod with 
survey cap marked "WPD 4467" set in the apparent northwest right-of-way boundary line of the 80 
foot wide Marlin Lane, known as Brazoria County Road #756, continuing a total distance of 660.00 
feet to a 5/8" iron rod with survey cap marked "WPD 4467" set at the common comer of Lot 58, 
Lot 59, Lot 72 and Lot 73 of the B.C.I.C. Div. 8 subdivision, for the West corner of the herein 
described 5.0010 acre tract, at position X=3153840.49 and Y=13554478.91; 

THENCE North 42°51'47" East, coincident with the northwest boundary line of Lot 58, same being 
the southeastern boundary line of Lot 73 of the B.C.r.C. Div. 8 subdivision, a distance of 330.07 
feet to the POINT OF BEGINNING, containing 5.0010 acres of land, more or less. 

This description is based on a survey, apia! of which, March 18, 2009 is onfile in the office of Doyle & Wachtstetter, Inc. 
LcgaJ\pat\ Gulfco Lot 58 Environmental Management 5.00 Acre Tract BCIC8.doc 



Doyle & Wachtstetter. Inc 
Surveying and Mapping • GPS/GIS 

PARCEL No.2, 24.7552 ACRE ENVIRONMENTAL MANAGEMENT TRACT 
ALL OF LOT 21 THROUGH LOT 25 OF THE 
BRAZOS COAST INVESTMENT COMPANY SUBDIVISION, DIVISION 8 
FREDERICK. J. CALVIT LEAGUE, ABSTRACT 51 
BRAZORIA COUNTY, TEXAS 
PAGE 1 OF3 

ALL THAT CERTAIN 24.7552 ACRE tract of land lying in and situated in the Frederick 1. 
Calvit League, Abstract 51, Brazoria County, Texas, being all of Lots 21, 22, 23, 24 and 25 of the 
Brazos Coast Investment Company Subdivision, Division 8 (B.C.I.C. Div. 8), according to the map 
or plat thereof recorded in Volume 2, Page 141 of the Brazoria County Plat Records (B.C.P.R.) and 
being the same tract of land conveyed by deed on August 6, 1999 from Janet Casciato-Northrup, 
Trustee of the Chapter 7 Bankruptcy Estate of Hercules Marine Services Corporatio.n to LDL 
Coastal Limited, L.P., as recorded in Clerk's File No. 99-036339 of the Brazoria County Official 
Records (B.C.O.R.), the herein described tract of land being more particularly described by metes 
and bounds, using survey terminology which refers to the Texas State Plane Coordinate System, 
South Central Zone (NAD83), in which the directions are Lambert grid bearings and the distances 
are surface level horizontal lengths (S.F.= 0.99988752832) as follows: 

COMMENCING at a 3/4" iron rod found marking the North comer Lot 80, same being the West 
comer of Lot 81 of the aforementioned B.C.I.C. Div. 8 subdivision, located in the southeastern 
right-of-way boundary line of a 40 foot wide platted roadway of the said B.C.I.C. Div. 8 
subdivision, said Point of Commencement being at Texas at State Plane Coordinate System position 
X=3155152.81 and Y=13556863.07, from which an old 3" x 3/4" hard-wood stake located in the 
southeastern right-of-way boundary line of a 40 foot wide platted roadway of the said B.C.I.C. Div. 
8 subdivision, found marking the North comer of Lot 66, same being the and the West comer of Lot 
67 bears South 42°51 '47" West, a distance of 4620.94 feet (called 4620.00 feet), at Texas State 
Plane Coordinate System position X=3152009.76 and Y=13553476.39, herein located point of 
commencement and point of reference, being shown in 1952 Dow· Chemical Company survey by 
Herman D. Smith, RPS #916, drawing number: B 8-8-19000-10488; 

THENCE South 47°08'13" East, a distance of 1360.00 feet to a point for comer, located in the 
northwestern boundary line of Lot 32 of the B.C.I.C. Div. 8 subdivision, same being the 
southeastern right-of-way boundary line of a 40 foot wide platted roadway, at position 
X=3156149.54 and Y=13555938.04; 

THENCE South 42°51'47" West, coincident with the northwestern boundary line of Lot 26 through 
Lot 32 of the B.C.I.C. Div. 8 subdivision, same being the southeastern right-of-way boundary line 
of said 40 foot wide platted road, a distance of 1250.83 feet to the POINT OF BEGINNING of the 
description, from which a 2" iron pipe inside a 6" iron pipe found disturbed bears South 44°30' 
East, a distance of 20.7 feet, said point being the West comer of Lot 26, same being the North 
corner of Lot 25 of the B.C.I.C. Div. 8 subdivision and the herein described 24.7552 acre tract, at 
position X=3155298.76 and Y=13555021.31; 

131 Commerce Street. Clute, Texas 77531-5601 
Phone: 979-265-3622 • Fax: 979-265-9940 • Email: DW-Surveyor.com 



PARCEL No.2, 24.7552 ACRE ENVIRONMENTAL MANAGEMENT TRACT 
ALL OF LOT 21 THROUGH LOT 25 OF THE 
BRAZOS COAST INVESTMENT COMPANY SUBDIVISION, DIVISION 8 
FREDERICK. J. CAL VIT LEAGUE, ABSTRACT 51 
BRAZORIA COUNTY, TEXAS 
PAGE20F3 

THENCE South 47°08'13" East, coincident with the northeastern boundary line of Lot 25, same 
being the southwestern boundary line of Lot 26 of the B.C.I.C. Div. 8 subdivision, at a distance of 
20.00 feet pass a 5/8" iron rod with survey cap marked "WPD 4467" set in the southeastern right
of-way boundary line of the 80 foot wide Marlin Lane, known as Brazoria County Road #756 and 
being the East corner of all that certain 20 foot wide road easement conveyed by deed on August 15, 
1961 from Joe M. Baggett, et al to Brazoria County, as recorded in Volume 798, Page 674 of the 
Brazoria County Deed Records (B.C.D.R.), at a distance of 730.00 feet pass a 5/8" iron rod with 
survey cap marked "WPD 4467" set for reference corner, continuing for a total distance of 1030.00 
feet to a point, at the South corner of said Lot 26, East comer of said Lot 25 and the East comer of 
the United States of America Intracoastal Waterway easement, for the East comer of the herein 
described 24.7552 acre tract, at position X=3156053.65 and Y=13554320.73; 

THENCE South 67°31 '58" West, with the southeastern boundary line of said Lot 25 and said 
United States of America Intracoastal Waterway easement, a distance of 239.59 feet to the South 
comer of said Lot 25, same being the East comer of said Lot 24, for an angle comer of the herein 
described 24.7552 acre tract, at position X=3155832.27 and Y=13554229.18; 

THENCE South 47°18'32" West, with the southeastern boundary line of said Lot 24 and said 
United States of America Intracoastal Waterway easement, a distance of 232.21 feet to the South 
comer of said Lot 24, same being the East comer of said Lot 23, for an angle corner of the herein 
described 24.7552 acre tract, at position X=3155661.61 and Y=13554071.75; 

THENCE South 56°59'51" West, with the southeastern boundary line of said Lot 23 and said 
United States of America Intracoastal Waterway easement, a distance of 253.89 feet to the South 
corner of said Lot 23, same being the East comer of said Lot 22, for an angle comer of the herein 
described 24.7552 acre tract, at position X=3155448.71 and Y=13553933.48; 

THENCE South 45°45'48" West, with the southeasterp. boundary line of said Lot 22 and the said 
United States of America Intracoastal Waterway easement, a distance of 256.93 feet to the south 
comer of said Lot 22, same being the East corner of said Lot 21, for an angle comer of the herein 
described 24.7552 acre tract, at position X=3155264.64 and Y=13553754.25; 

THENCE South 46°33'11" West, with the southeastern boundary line of said Lot 21 and the said 
United States of America Intracoastal Waterway easement, a distance of 264.15 feet to the East 
comer of Lot 20, same being the South corner of said Lot 21 of the B.C.I.C. Div. 8 subdivision and 
the South corner of the herein described 24.7552 acre tract, at position X=3155072.89 and 
Y=13553572.62; 



PARCEL No.2, 24.7552 ACRE ENVIRONMENTAL MANAGEMENT TRACT 
ALL OF LOT 21 THROUGH LOT 25 OF THE 
BRAZOS COAST INVESTMENT COMPANY SUBDIVISION, DIVISION 8 
FREDERICK. J. CALVIT LEAGUE, ABSTRACT 51 
BRAZORIA COUNTY, TEXAS 
PAGE30F3 

THENCE North 47°08'13" West, coincident with the southwestern boundary line of Lot 21, same 
being the northeastern boundary line of Lot 20, at a distance of 220.00 feet pass a 5/8" iron rod with 
survey cap marked "WPD 4467" set for reference comer, at a distance of 800.00 feet pass a 5/8" 
iron rod with survey cap marked "WPD 4467" set in the southeastern right-of-way boundary line of 
the 80 foot wide Marlin Lane, known as Brazoria County Road #756 and the South comer of the of 
a 20 foot wide roadway easement conveyed on August 15, 1961 from R. F. Dwyer, III to Brazoria 
County, as recorded in Volume 798, Page 679 of the B.C.D.R., continuing for a total distance of 
820.00 feet to a point for comer in the southeast right-of-way boundary line of said 40 foot wide 
platted roadway, at the North comer of Lot 20, West corner of Lot 21 and the West comer of the 
herein described 24.7552 acre tract, at position X=3154471.91 and Y=13554130.36; 

THEN CE North 42°51'47" East, coincident with the northwestern boundary line of Lot 21 through 
Lot 25 of the B.C.I.C. Div. 8 subdivision, same being the southeastern right-of-way boundary line 
of said 40 foot wide platted road, a distance of 1215.65 feet to the POINT OF BEGINNING, 
containing 24.7552 acres of land, more or less. 

Wm. Patrick Doyle ~ 6 
Registered Professional Land Surveyor 
Texas Registration Number 4467 
March 23, 2009 

This description is based on a survey, a plat of which, March J 8, 2009 is on file in the office of Doyle & Wachtstetter, Inc. 
Legal\pal\Pastor Behling & Wheeler\ Gulfco Superfund Lol2l through L0t25 Environmental Management 24. 7552 Acre Tract BCICI/8.doc 



Exhibit B 

Plat Map of the Property - area covered by Restrictive Covenant for Limitation on Uses and 
Groundwater Use 
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	Lead
	Lithium
	Manganese
	Mercury
	Molybdenum
	Nickel
	Strontium
	Titanium
	Vanadium

	App B-6 Wetland Sediment vs backgroud soil
	Antimony
	Arsenic
	Barium
	Cadmium
	Chromium
	Copper
	Lead
	Lithium
	Manganese
	Mercury
	Molybdenum
	Zinc

	App B-7 Background comparison Pond Sediment
	Antimony
	Arsenic
	Barium
	Cadmium
	Chromium
	Copper
	Lead
	Lithium
	Manganese
	Molybdenum
	Zinc

	App C Soil south of Marlin risks
	data
	surfacedata
	TRV
	Earthworm Risk
	DeerMouseIn
	CoyoteIn
	RatSnakeIn
	AmericanRobinIn
	RedtailedHawkIn
	Deer Mouse Risk
	Coyote Risk
	Rat Snake Risk
	American Robin Risk
	Red-tailed Hawk Risk
	AVEFoodConc
	RMEFoodConc

	App D Soil north of Marlin
	data
	surfacedata
	TRV
	Earthworm Risk
	DeerMouseIn
	CoyoteIn
	RatSnakeIn
	AmericanRobinIn
	RedtailedHawkIn
	Deer Mouse Risk
	Coyote Risk
	Rat Snake Risk
	American Robin Risk
	Red-tailed Hawk Risk
	AVEFoodConc
	RMEFoodConc

	App E Soil Background risks
	data
	TRV
	Earthworm Risk
	DeerMouseIn
	CoyoteIn
	RatSnakeIn
	AmericanRobinIn
	RedtailedHawkIn
	Deer Mouse Risk
	Coyote Risk
	Rat Snake Risk
	American Robin Risk
	Red-tailed Hawk Risk
	AVEFoodConc
	RMEFoodConc

	App F Sediment ICWW
	data
	TRV
	Capitella capitata
	capitella ERM
	FiddlerCrabIn
	SpottedSeatroutIn
	BlackDrumIn
	SandpiperIn
	GreenHeronIn
	Fiddler Crab Risk
	Black Drum Risk
	Spotted Seatrout Risk
	Sandpiper Risk
	Green Heron Risk
	AVEFoodConc
	RMEFoodConc

	App G Sediment ICWW Background
	data
	TRV
	Capitella capitata
	FiddlerCrabIn
	SpottedSeatroutIn
	BlackDrumIn
	SandpiperIn
	GreenHeronIn
	Fiddler Crab Risk
	Black Drum Risk
	Spotted Seatrout Risk
	Sandpiper Risk
	Green Heron Risk
	AVEFoodConc
	RMEFoodConc

	App H Sediment north of Marlin
	data
	TRV
	Capitella capitata
	Capcapitata ERM
	just ERM
	FiddlerCrabIn
	SandpiperIn
	GreenHeronIn
	Fiddler Crab Risk
	Sandpiper Risk
	Green Heron Risk
	AVEFoodConc
	RMEFoodConc

	App I Sediment Pond
	data
	TRV
	Capitella capitata
	Capcapitata ERM
	just ERM
	FiddlerCrabIn
	SandpiperIn
	GreenHeronIn
	Fiddler Crab Risk
	Sandpiper Risk
	Green Heron Risk
	AVEFoodConc
	RMEFoodConc

	App J-1 Soil south of Marlin risks LOAELs
	data
	surfacedata
	TRV
	Earthworm Risk
	DeerMouseIn
	CoyoteIn
	RatSnakeIn
	AmericanRobinIn
	RedtailedHawkIn
	Deer Mouse Risk
	Coyote Risk
	Rat Snake Risk
	American Robin Risk
	Red-tailed Hawk Risk
	AVEFoodConc
	RMEFoodConc

	App J-2 Soil north of Marlin risks LOAELs
	data
	surfacedata
	TRV
	Earthworm Risk
	DeerMouseIn
	CoyoteIn
	RatSnakeIn
	AmericanRobinIn
	RedtailedHawkIn
	Deer Mouse Risk
	Coyote Risk
	Rat Snake Risk
	American Robin Risk
	Red-tailed Hawk Risk
	AVEFoodConc
	RMEFoodConc

	App J-3 Soil Background risks LOAELs
	data
	TRV
	Earthworm Risk
	DeerMouseIn
	CoyoteIn
	RatSnakeIn
	AmericanRobinIn
	RedtailedHawkIn
	Deer Mouse Risk
	Coyote Risk
	Rat Snake Risk
	American Robin Risk
	Red-tailed Hawk Risk
	AVEFoodConc
	RMEFoodConc

	App J-4 Sediment Pond LOAELs
	data
	TRV
	Capitella capitata
	Capcapitata ERM
	just ERM
	FiddlerCrabIn
	SandpiperIn
	GreenHeronIn
	Fiddler Crab Risk
	Sandpiper Risk
	Green Heron Risk
	AVEFoodConc
	RMEFoodConc
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